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PREFA.OE. 


This  Report,  and  the  Map  which  accompaDics  it,  embodj  the 
principal  results  of  the  goological  surveys  and  researches  made 
by  myself  in  Tennessee,  at  intervals  during  the  last  twenty 
years.  For  six  years  of  this  period  I  acted  under  the  author' 
ity  of  the  State.  For  the  remainder  of  the  time,  the  surveys 
made,  were  on  my  personal  account,  and  their  results,  in  so  far 
as  they  are  here  embraced,  are  a  gratuitous  contribution  to  the 
Geology  of  Tennessee. 

What  is  presented  in  this  volume  is,  with  its  merits  and  de- 
fects, essentially  my  own.  The  main  part  has  been  worked  out 
laboriously  in  the  field  ;  and  th's  without  assistants,  and  with 
inadequate  means.  These  circumstances  constitute  the  only 
apology  I  offer  for  deficiences.  The  whole  work  has  involved 
little,  if  any,  less  than  10,000  miles  of  travel. 

The  results  of  the  labors  of  others,  and  especially,  of  my 
venerable  predecessor.  Dr.  Troost,  when  available,  have  been 
freely  used,  and  the  proper  credit  given.  To  a  number  of  my 
scientific  cotemporaries,  I  am  much  indebted;  their  names 
are  given  in  the  course  of  the  Beport,  and  my  obligations  ac- 
knowledged. 

To  many  friends  in  the  Stat«,  I  am  also  indebted  for  encour- 
agement and  assistance.  To  Col.  S.  D.  Morgan,  Dr.  John  B. 
Lindsley.of  NashviIle,_Hon.  Sam.  Milligan,  formerly  of  Greene- 
ville,  now  of  Washington,  and  Col.  Wm.  Bosson,  of  Murfrees- 
boro',  I  am  under  especial  obligations.  These  gentlemen,  ever 
ready  to  advance  any  scientific  investigation  which,  in  their 
opinion,  might  redound  to  the  interests  of  the  State,  deserve 
prominent  niches  as  patrons  of  science  in  Tennessee. 

The  Report  does  not  claim  to  be  a  complete  presentation  of 
the  Geology  of  the  State;  it  is  rather  an  introduction  to  nnch  a 
prceentation,  and,  so  far  as  it  goes,  will,  I  trust,  be  accoptiible. 

In  1831,  the  General  Assembly  took  the  first  step  towards 


( 
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a  geological  survey  of  the  State,  by  appointing  Dr.  Gerard 
Troofit,  then  Professor  of  Chemistry,  Mineralogy  and  Geology 
in  the  University  of  Nashville,  to  the  position  of  State  Geolo- 
gist, on  a  meagre  salary  of  five  hundred  dollars.  Dr.  Troost 
was  continued  in  office  until  1850.  During  this  time,  he  made 
nine  Re  porta,  the  first  two  of  which,  do  not  appear  to  have 
been  published,  or,  if  they  were,  I  have  never  seen  them. 
The  most  important  Eeports  are  the  Third,  Fourth,  Fifth, 
Sixth  and  Seventh.  These,  though  short,  contain  much  valua- 
ble matter,  and  have  been  of  essential  service  to  the  State 
The  Fifth  is  the  largest,  and  is  an  octavo  pamphlet  of  seventy- 
five  pages. 

The  Legislature,  in  February,  1854,  passed  an  Act,  creating 
again,  the  office  of  '^Geologist  and  Mineralogist  of  the  State," 
and  a  few  days  after,  I  was  elected  to  fill  the  place.  At  the 
expiration  of  the  first  term,  (two  years,)  I  was  re-elected  to 
to  the  position,  and  again  in  1858. 

In  1856,  I  presented  a  preliminary  Eoport,  which  was  pub- 
lished under  the  title  of  **A  Geological  Reconnoissance  of  the 
State  of  Tennessee."  This  was  a  small  volume  of  164  pages. 
In  February,  1860,  it  was  thought  desirable  to  publish  a  full 
Report  on  the  Geology  of  the  State,  so  far  as  it  was  practica- 
ble to  do  so,  and  the  Report  now  presented,  was  commenced 
then.  The  work,  however,  had  not  proceeded  far,  when  the 
war,  with  its  ills,  came  upon  us,  and  soon  put  a  stop  to  it. 

In  March,  1868,  the  Legislature  again  authorized  the  prepa- 
ration of  the  Report,  and  ordered  it,  when  ready,  to  be  printed. 

After  an  eventful  history,  it  is  now  presented  to  the  General 
Assembly,  and  citizens  of  the  State. 

J.  M.  Safford. 
Lebanon,  Tenn.,  April  15, 1869. 


NOTES  ON  THE  MAP. 

A  great  amount  of  labor  has  been  bestowed  upon  the  Map. 
Many  topographical  features  are  original,  having  been  worked 
out  by  the  author  during  the  progress  of  the  survey.  It  has 
been  a  point  to  have  the  State  and  county  boundaries  as  nearly 
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correct,  as  possible.  With  a  few  exceptions,  the  railroads  are 
from  the  actual  surveys.*  Aside  from  its  Geology,  the  Map,  so 
far  as  it  goes,  is  the  best  geographical  map  of  Tennessee  yet 
published. 

The  section  in  the  right-hand  lower  comer,  is  intended  to 
illustrate  the  topography  and  the  geology  of  the  East  Tennes- 
see Valley,  along  the  line  M — N.  It  will  correct  the  distorted 
dip  of  strata  in  the  right-hand  end  of  the  principal  section. 

With  reference  to  the  Map  as  an  Agricultural  one,  see 
page  525. 

The  engraver  has,  as  a  general  thing,  done  his  work  well. 
A  few  omissions  were  observed,  after  it  was  too  late  to  supply 
them.  The  names  Anderson  and  Clinton^  are  wanting  in  An- 
derson County,  though  the  boundaries  of  the  county  are  given. 
Maryville^  in  Blount  County,  is  also  missing.  These  names,  if 
desirable,  can  be  supplied  by  those  into  whose  hapds  copies  of 
the  Map  may  fall. 


EOCKWOOD  FUENACE  m  EOANB  COUNTY. 

Since  the  last  pages  of  this  book  were  printed,  I  have  received 
reliable  information  as  to  the  furnace  above  mentioned.  It  ap- 
pears that  Eoane  County  is  but  little  behind  Greene,  (§  1198.) 
Within  fourteen  months,  the  Eockwood  Furnace,  with  all  of  its 
appurtenances,  including  a  village  of  500  inhabitants,  has 
sprung  up  like  magic,  and  is  now  in  successful  operation.  The 
site  of  the  furnace  is  near  the  base  of  Walden's  Eidgo^,  and 
about  four  miles  from  Kimbrough's  Landing,  on  the  Tennessee 
Eiver.  The  ore  used  is  the  dyestone,  which  is  obtained  from 
beds  in  the  Mountain  Dyestone  Eange,  mentioned  on  page  306. 
It  is  an  interesting  fact,  that  this  is  the  first  furnace  which  has 
made  use  of  raw  coal  in  the  manuf  cture  of  iron.  The  coal  is 
obtained  from  the  crest  of  Walden's  Eidge,  and  is  conveyed 
directly  to  the  furnace,  by  a  small  railroad.  Hot-blast  is 
used,  with  steam  as  motive  power.  The  production  of  the  fur- 
nace, latterly,  has  been  84  tons  of  pig  metal  per  week.    This 

*  One  of  these  exceptions,  is  the  West  Tennessee  portion  of  the  Northwestern  Road. 
The  line  representing  this  road  should  pass  through  Huntingdon.  It  may  be  added, 
also,  that  an  arm  is  now  in  course  of  construction  Arom  Huntingdon  to  Jackson. 
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extensive  establishment  has  been  constructed  and  put  in  opera- 
tion at  a  cost  of  1150,000,  by  the  ^^Eoane  Iron  Company," 
under  the  efficient  superintendence  and  management  of  Gen. 
John  T.  Wilder. 

Before  dosing  this  preface,  I  must  acknowledge  my  obliga- 
tions to  Leven  S.  Goodrich,  formerly  of  ^tna  Furnace,  but 
now  of  Hurricane  Mills,  (P.  O,,  Waverly,)  Humphreys  County. 
Mr.  Goodrich  is  one  of  our  best  informed  practical  iron-mas- 
ters, and  a  gentleman  of  scientific  attainments.  I  am  much 
indebted  to  him  for  assistance  in  researches  made  in  Hickman 
County. 


TABLE  OF  CONTENTS. 


PART  I— Physical  Geography. 

CHAPTER  I.— The  State  in  General, 1 

Boundaries,  Form,  Genera]  Sarfoce, 1 

General  Geographical  Relations 3 

The  Tennessee  and  New  River  Slope, 4 

The  Appalachian  Region, 8 

Variety  and  Classification  of  Natural  Features 10 

Great  Natural  Divisions, 11 

Climate, 12 

CHAPTER  II. — ^Natural  Divisions  OF  THE  State, 21 

I.  Unaka  Chain, 21 

II.  Valley  of  East  Tennessee 40 

III.  Cumberland  Table-land,  66 

CHAPTER  III.— Natural  Divisions,— Contmwe<f, 80 

IV.  The  Highlands,  or  Highland  Rim, gl 

V.  Central  Basin, 97 

VI.  Western  Valley 104 

VII.  Plateau  of  West  Tennessee, 110 

VIII.  Mississippi  Bottom, 119 


PART  E— Geological  Stractare  and  Formatioiis. 

CHAPTER  IV. — General  Character  of  Formations; 
THEIR  Origin  ;  the  Changes  they  have  been  made  to 
Undergo  as  Elements  in  the  Structure  of  the  Stat£..128 

Rocks  stratifi<>d, 128 

Formations  and  their  Characteristics 120 

Use  of  Fossils, 129 

Extent  of  Formations, 130 

Origin  of  the  Older  Formations, 131 

Origin  of  the  Sands  and  Clays  of  West  Tennessee „..  133 

Denudation  in  Middle  and  West  Tennessee 134 

Folding,  Dislocation  and  Denudation  in  East  Tenn., 136 

The  Sequatchee  Fold 138 


Vin  CONTENTS. 

Elk  Fork  DiBlocatlon. Ml 

Eastern  Crestod  Slope  of  the  Table-land, 143 

Consideration  of  the  Folding,  etc.,  in  East  Tennessee 

resumed * 143 

Folds.  Uplifts,  and  Faults  in  Middle  Tennessee, 146 

CHAPTER  V. — Enumeration  and  Sequence  of  Forma- 
tions,  150 

Formationfl  Numbered  and  Tabulated, 150 

ComparatiTc  Topographical  and  Structural  Importance,  151 

Thinning  out  of  Formations  in  Tennessee 152 

Complete  General  Series  of  Formations, 152 

Unabridged  Table  of  Tennessee  Formations 157 

CHAPTER  VI.— Metamorphic  Group  ;  Formation  1 170 

Crystalline  Rocks  in  eastern  part  of  State— The  Meta- 

raorphic  Condition, « 170 

Geographical  Position ;  Extent  and  Range, 171 

Varieties  and  General  Distribution, 175 

Dip  and  Relations  to  other  strata, 177 

Useful  Products,  Mines  and  Minerals, 178 

Agricultural  Features, 180 

CHAPTER  VIL— The  PosTDAM  Group;  Series  IT 182 

SSCTIOK  I. — OOOEE  GONOLOMEBATS  AKD  SlATES;  FoRM.  2,a..  183 

Section  on  Ocoee  River 183 

Extent  and  Topography 186 

Cross  Sections;  Lithological  and  other  characters, 183 

Useful  Rocks  and  Minerals, 196 

Agricultural  Features 198 

Section  II. — Chilhowee  Sandstone;  Form.  2,6 198 

Lithological  character;  Fossils;  thickness, 108 

Topographical  Relations 199 

Sections, 200 

Minerals  and  Useful  Rocks, 203 

Agricultural  Features 203 

Section  III. — Knox  or  Knoxville  Group;  Form.  2,c 208 

Knoxville  and  Webb's  Ridge  Section, 204 

Sub-divisions, 206 

Geographical  Distribution,  Belts,  and  Faults 206 

Synclinals,  Anticlinals, 208 

2,c'  Knox  Savdttone^ 209 

Lithological  character 209 

Topography, 209 

Minerals 210 

2,</^  Knox  ShaU, 210 

Lithological  Character;  Volume, « 211 

Paleontology, 211 

Valleys;  Agricultural  Features, 212 

S.c'-'^  Knox  DolomiU -  214 

Lithological  Character;  Volume, 215 

Paleontology, 216 

Topfigraphy, 216 

Useful  Rocks  and  Minerals, 220 

Agricultural  Features, „.   225 


CONTENTS.  IX 

CHAPTER  VIIL— Trenton  and  Nashville  Groups;  For- 
mations III.  AND  IV...; 227 

SXCTJON  L — TSISTTOK  AHD  NaBHYILLI  SkbISS  IK  THE  V ALLEY 

Of  East  Txnnsssbs, 228 

A    T?ie  Blue  or  Maelurea  lAmetione^ 232 

1.  The  Bed  and  Gray  Marble, 236 

2.  The  Iron  Limestone, 289 

3.  Other  Beds  above  the  Iron  Limestone, 244 

B.  Upper  Member  of  the  Trenton  and  NaekoiUe  Serietj 246 

(a)  The  Shale,  (enstem,) 246 

(b)  Limestone  and  Shale,  (western,) 250 

Useftil  rocks  and  Minerals, 263 

Agricultural  Features, 266 

Bectiok  II. — ^Tbektok  and  Nashyillx  Sssiss  IK  Middle 
Tekkesses, ..256 

A.  The  Trenton,  or  Lebanon;.  Form.  IIL, Ill 

1.  The  Central  Limestone, 269 

2.  Pierce  Limestone, 261 

3.  Bidley  Limestone, 261 

4.  Glade  Limestone, 262 

6.  Carter's  Creek  Limestone,^ 263 

Agrioaltural  Features,  Useful  Bocks,  and  Minerals 266 

B.  The  NjBuhville  Formation  TV ..268 

1.  Orthis  Bed, „ ^ 269 

2.  A  3.  Middle  and  Upper  Members  of  the  Nashyille, 273 

Bocks  of  Special  Use,  and  Minerals, 281 

GHAPTES  IX. — The  Niagara  and  Lower  Hblderberg 

Groups, 291 

Sectiok  I. — ^The  Niagara  Gboup;  Fobmatiok  Y 292 

6,0.  The  Clinch  Mountain  Sandetonej 292 

6,6.   WhiU  Oak  Mountain  Sandstone, 299 

6,0.  The  Dyeetone  Group, ^  802 

5,(^.  The  Meniscus  LimesUme, , 811 

Bocks  of  special  use.  Minerals  and  Lands, 318 

Sectiok  II.— Lower  Heldicbbebq;  Fobmatiok  YL, 822 

CHAPTER  X.— The  Black  Shale  ;  Formation  YII 329 

CHAPTER  XI.— Lower  Carboniperousj  Formation  YIII.338 

Sectiok  I.— The  Siliceous  Gboup ; 838 

(a,)  Lower,  or  Protean  Member,.,.^ • • ,  889 

(b.)   Upper,  or  LithostTotion  Bed, 848 

Bocks  of  Special  use.  Minerals  and  Lands, ^  349 

Sectiok  II. — ^The  Mouktaik  Limestoke, 851 

Minerals,  useful  Bocks,  and  Lands 362 

CHAPTER  XII.— The  Coal  Measures;  Formation  IX...366 

A.  Sewannee  Division^ .••••..•... 368 


Z  00NTJINT8. 

B.  Raccoon  tmd  Walden't  Bi^e  Dioision, 881 

C.  Northern  DtviHon^ «  889 

D.  NortheoMtem  Divison, 400 

Bocks  of  special  use,  MinenUs  and  Lands, 406 

CHAPTER  XEEL—Crbtaceous  Formations;  Series  X.... 410 

Sectiok  I.— The  Covvee  Sand 411 

Sectiok  II. — ^The  Green  Sand,  or  Shell  Bed, 414 

Section  III.—The  Bipley  Grouf, 417 

Minerals,  Rocks  of  Special  ase,  and  Lands  of  the  Cretaceous  Forma- 
tions    420 

CHAPTER  XIV.— The  Tertiary  Groups;  Series  XI 432 

Section  I. — The  Porter's  Creek  Orouf, 482 

Section  II. — Orange  Sand,  or  LaOranob  Group, 424 

Appendix:  FotrilPlanU^ 426 

Section  III. — The  Bluee  Lignite, 428 

Minerals,  Useful  Material  and  Lands  of  the  Tertiary  Group 431 

CHAPTER  XV.— The  Bluff    Groups  and   Alluvium  ; 

Series  XII.  and  XIII 432 

Section  I.— The  Bluff  Grayel, 482 

Sbgbion  II.-— The  Bluff  Loam, ^ ..483 

Section  III.— Ore-Begion  Grayel, 484 

Sections  IV.  and  V. — The  Eastern  Grayel,  Biyer  Bot- 
toms AND  Alluyial  Beds, 488 

Supplement  to  Siliceous  Group, ~ ^ 439 


PART  m—Thd  Minerals  and  Rocks  of  Special  Use. 

CHAPTER  XVL— The  Ores  and  Metals, 448 

Section  I. — Iron, 448 

A.  The  Eaitem  Ironr-Region^ 449 

B.  The  Dyestone  Regiony 466 

Appendix^ •• 458 

C.  The  Western  Iron  Region^ '. 460 

Section  II.— Copper, 468 

Section  III. — Lead  and  Zinc, 482 

Section  IV.— Gold, ^  489 

CHAPTER  XVII. — Minerals  not  Considered  Ores,  and 

Rocks  of  Special  Use, 492 

Section  I.— Stone  Coal. 492 


CONTENTS.  XI 

Skctiov  II. — Lignite 498 

Section  III. — Petroleum  and  Allied  Substahcis, 499 

Section  IV.— Salt,  Nitre,  Alum.  Efsomite,  Otpsum,  Bar- 
itb,  Copperas,  Chalcakthite,  Ptrite,  and  Black  Man- 
ganese,   601 

Section  Y.— Marble, 606 

Sbction  YL— Millstones,    Boopinq   Slates,    Flagstones 

AND  Building  Materials, 611 

Section  YII. — Hydraulic  Limestones,  Clats;  Green 
Sand  and  Mineral  Waters, 618 

Section  YIII. — Meteorites, 620 


PART  17.— Soils  and  Agricultural  Faatores ;  GUmatic  Tables. 
CHAPTER  X7IIL — Soils  and  Aqricultueal  Pkature8..524 

1.  CbZeoreotM  Soil*, ^ 626 

2.  LandMqf  West  Tenneaiee^ 626 

8.  Landt  of  the  Cumberland  Table-land, ^  626 

4.  Landt  of  the  Unaka  Ifotintaine,,,.^ «.  627 

6.  8oiU  qfthe  Barrentof  Middle  Tenneeeee, 628 

CHAPTER  XIX.— Climatic  Tables;  Supplkmentaey....629 
APPENDIX  A.— Paleontology. 633 


■•  •    • 


PART  FIRSfe-. 


a         J    • 


PUYSICAL  GEOGRAPHY  OF  TENNESSEE:. 


INTRODUCTORY. 


1.  Before  considering  the  geological  structure  and  formations  of  Tennes- 
see, it  becomes  necessary  to  present  a  preliminary  view  of  its  physical  geo- 
graphy. The  configuration  of  the  surface  of  the  State  is  intimately  con- 
nected with  its  rocky,  or  internal  structure;  it  is,  indeed,  but  the  expression 
of  this  rocky  structure,  as  found  sculptured  in  valleys,  plateaus,  and  ridges, 
by  running  water  and  by  atmospheric  agencies.  The  one  becomes  an  im- 
portant guide  to  the  other»  This  will  be  made  apparent  many  times  in  the 
course  of  the  Report. 

Attention  is  therefore  directed,  at  the  first,  to  the  form,  relief,  general 
relations,  natural  divisions,  and  climatic  features  of  the  surface. 


CHAPTER  I. 
THE  STATE  IN  GENERAL. 


BOT7HDABIX8,  TOBM,  GSITXBAL  SUBTAOS — GXNXBAL  QXOGBAFHICAL  BXLA- 
TI0N8:  THB  TBNNE88SB  AlTD  NEW  BIVXB  BLOPX — ^THX  AFPALAOHIAN 
asoioir — ^TABIXTY  AKD  CLA88IVI0ATI0K  OT  NATI7BAL  TXATUBX8 — THX 
OBEAT  HATXTBAL  DIYIBIOHS  Or  THB  STATE. — CLIMATE. 

2.  Boundaries^  Form,  and  General  Surface,— The  State  of 
Tennessee  includes  an  area,  that  extends,  in  a  belt-like  form, 
from  the  Mississippi  fiiver  directly  eastward  to  one  of  the  great 
ranges  of  the  Alleghany,  or  Appalachian  Mountains.     The 
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high  crest  of  this  range*  is,  for  the  most  part,  its  eastern 
boundary. 

The  Southern  boundary  of  jdie  State  coincides  mainly  with 
the  parallel  of  latitude  35^  QoHhy  its  northern  limit  is  a  broken 
line  lying  between  the  jajeaHils  36^  29^  and  36°  41'.  While  the 
mean  breadth  of  the  ^Ha^  W  but  little  over  109  miles,  its  mean 
length  is  about  385:  **.]^n' general  outline,  it  has  approximately 
the  figure  of  a^  k>ii^'rhomboid,  and  comprises  an  area  of  about 
42000  square  inU0B. 

3.  XKe  general  surface  of  the  State,  throwing  out  of  view,  for 
the  ttmVsoi^^  0^  tbe  local  geographical  features, — the  moun- 
.tafm  tanges  of  the  eastern  portion,  and  the  basins  and  valleys 
.\^  of  tte  western, — coincides  nearly  with  a  great  horizontal  plane, 
*•  '  ;'Kaviiig  an  elevation  of  about  900  feet  above  the  sea.  The  sur- 
face, however,  is  to  some  extent  a  warped  one,  coinciding,  at 
numerous  points,  with  this  plane,  but  at  others,  either  rising 
above  or  sinking  below  it. 

The  upper  or  northeastern  part  of  the  great  Valley  of  Bast 
Tennessee,  for  example,  is,  in  general,  a  few  hundred  feet  above, 
while  its  central  and  southern  part  at  first  coincides,  and  then 
very  gradually  falls  below  this  plane.  The  highlands  of  Middle 
Tennessee,  in  some  counties,  as  in  Lawrence  and  Wayne,  pre- 
sent a  fiat  surface  100  feet  higher,  while  in  Montgomery  and 
adjoining  counties,  the  corresponding  highlands  are  consider- 
ably lower.  The  ridge  in  West  Tennessee,  dividing  the  waters 
of  the  Tennessee  and  Mississippi  Rivers,  must,  at  some  points, 
be  nearly,  if  not  quite,  as  high.  West  of  this  ridge,  however, 
the  general  surface  sloping  off  towards  the  Mississippi,  falls 
considerably  below  the  assumed  plane,  and  may  be  regarded  as 
terminating,  at  an  average  elevation  not  far  from  400  feet,  along 
the  edge  of  the  bluff-escarpment  which  faces  the  alluvial  "  bot- 
tom" of  the  great  river .f 

Upon  the  surface,  as  described,  rest  the  mountains  of  the 
State,  the  most  important  of  which  are  the  Cumberland  Moun- 
tain, or  Table-land,  and  the  great  Unaka  Chain ;  cut  out  of  it, 

*  This  great  range  or  chain  of  mountains,  will  be  described  hereafter.    It  may  be  de- 
nominated the  Unaka  Chain. 

t  Tables  presenting  the  elevations  of  numerous  characteristio  points  will  be  giyen 
the  second  and  third  chapters. 
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and  below  it,  are  the  great  Basin  in  Middle  Tennessee  and  the 
river  valleys  of  this  and  the  Western  Division. 

4.  The  entire  State,  with  the  exception  of  a  very  small  area 
in  the  southeastern  part  adjacent  to  the  Georgia  line,*  is  drain- 
ed by  tributaries  of  the  Ohio  and  Mississippi  rivers,  the  most 
important  of  which  are  the  Tennessee,  the  Cumberland,  the 
Hatchee,  and  the  Forked  Deer.  Referred  to  the  beds  of  the 
principal  rivers,  the  surface  of  the  State  is  a  long  slope,  which, 
(as  characterized  by  the  elevation  of  low  water  at  the  following 
points,  namely :  the  State  line  on  the  French  Broad,  Knoxville, 
Nashville,  and  the  Mississippi,  at  Fulton,)  commences  with  an 
elevation  of  1264  feet,  and  terminates  with  an  elevation  of  about 
200.  Its  fall  is,  therefore,  in  some  degree,  more  than  1000  feet. 
About  two-fifths  of  this  is  made  on  reaching  Knoxville;  four- 
fifths  at  Nashville^  leaving  but  one-fifbh  for  the  remaining  dis- 
tance. The  slope,  therefore;  descends  less  and  less  rapidly  as  we 
go  westward.  Along  the  northern  boundary  of  the  State  the 
fall  of  this  slope  is  greater  than  1000  feet;  along  the  southern 
boundary  considerably  less. 

The  view,  however,  before  taken,  of  the  general  surface,  in 
which  it  was  referred  to  a  horizontal  plane  900  feet  above  the 
sea,  is  to  be  preferred,  as  it  will  best  assist  in  making  clear  the 
physical  features  and  geological  structure  of  the  State.  In 
this,  the  high  characteristic  flat  lands  of  Middle  and  West 
Tennessee  are  not  lost  sight  of.  The  river-valleys  of  these 
divisions,  moreover,  are  not,  in  general,  characteristic  of  the 
face  of  the  country;  in  the  Valley  of  Bast  Tennessee  they 
are  highly  so,  bat  there  they  conform  sufficiently  well  to  the 
plane. 

6.  General  Geographical  Relations, — Extending  our  view 
beyond  the  limits  of  the  State,  the  general  surface  of  Ten- 
nessee is  but  a  part,  although  a  large  part,  of  a  longer  belt 
of  surface  generally  sloping,  which  commencing  along  the 
crest  of  the  Blue  Ridge  in  North  Carolina,  terminates  with 
the  immediate  Yalley^  or  ''  Bottoms/'  of  the  Mississippi. 

6.  This  is  made  apparent  by  regarding  the  valleys  of  the  smaller  rivers 
namely,  the  Watauga,  NoUchaocy,  French   Broad,  Big   Pigeon,  Little 

^  This  area  is  an  iiregalar  segment  of  the  State,  drained  by  a  portion  of  the  Connasaaga 
Hirer,  and  by  some  of  its  tributarieB.  The  Connasaaga  is  a  small  stream,  and  lies  mostly 
Georgia;  it  makes;  however,  a  bend  to  the  north,  which  reaches  a  few  miles  aboTS  the 
Teonesaee  line. 
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Tennessee,  Hiwassee,  and  Ocoee,  which,  flowing  from  the  southeast,  empty 
into  the  Holston  and  the  Tennessee.  These  rivers  rise  upon  the  north- 
western side  of  the  Blue  Bidge,  and  flow,  in  a  northwesterly  direction,  into 
the  State  of  Tennessee,  passing,  without  material  deflection,  the  Unaka 
Chain,  ( J  2,  note, )  in  deep  and  grand  mountain-cuts. 

The  two  great  ranges  just  mentioned  are,  in  general,  nearly  parallel, 
the  space  between  them  being  occupied  by  deep  valleys  and  more  or  less 
isolated  clusters  or  groups  of  mountains.  It  is  a  remarkable  fatty  that  the 
Unaka  Chain,  although  more  massive  than  the  other — the  Blue  Bidge — 
is  intersected,  and  so  directly,  by  all  the  streams  enumerated  above.     It 

thus  loses  its  importance  as  the  summit  of  a  g^eat  water- shed. 

• 

7.  With  these  facts  before  as,  it  is  plain  that  the  general 
surface  of  the  entire  region,  extending  from  the  crest  of  the 
Blue  Eidge  through  the  western  part  of  North  Carolina  and 
through  Tennessee,  a  distance  of  about  430  miles,  may  be 
viewed  as  one.  Starting  with  this  crest,  at  a  mean  elevation 
of  about  4500  feet  above  the  sea,  the  general  surface,  or 
slope,  falls  rapidly  to  the  foot  of  the  Blue  Eidge,  reaching 
the  valleys  of  the  rivers  in  North  Carolina  at  a  level  of  from 
2000  to  2500  feet;  then,  coincident  with  these  mountain- 
hemmed  valleyS;  it  extends  westward^  falls  with  the  rapids  of 
the  Unaka  passes^  and  finally  becomes  the  floor  of  the  Yalley 
of  East  Tennessee,  where  it  has  a  mean  elevation  of  900  feet. 
From  this  valley  on,  it  is  the  general  surface  of  Tennessee,  as 
already  described ;  or  it  may  be  regarded  as  coinciding  with 
the  slope  of  the  river-beds.  (§§  3  &  4.)  To  low  water  of  the 
Mississippi,  the  entire  fall  is  about  4300  feet. 

Upon  this  general  surface  rests,  not  only  the  Cumberland 
Table-land,  but  the  whole  of  the  Unaka  Chain^  and  the  groups 
of  mountains  between  the  latter  and  the  Blue  Eidge^  of  which 
the  most  prominent  is  the  pre-eminently  high-peaked  group 
of  the  Black  Mountain. 

8.  The  view  just  taken  exhibits  important  relations  sus- 
tained by  the  surface  of  Tennessee  to  that  of  the  western  part 
of  North  Carolina.  But  a  still  more  extended  and  instructive 
view  of  the  geographical  relations  of  the  State  may  be  pre- 
sented. 

The  Tennessee  and  New  River  Slope. — ^The  great  and  long 
slope,  which  reaches  from  the  southwestern  part  of  New 
York  through  the  western  parts  of  Pennsylvania  and  Virginia, 
the  whole  of  Kentucky  and  Tennessee,  and  parts  of  other  States, 
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to  the  Gulf,  and  which,  facing  the  n9rthwe8t,  pours  its  waters 
into  the  Ohio  and  Mississippi  Eivers,  is  divided  transversely 
into  three  natural  sections,  or  minor  slopes.  To  the  central  and 
largest  one  of  these  oar  attention  is  here  directed.  This  is  a 
well  defined  area.  Its  southeastern  limit  is  the  high  crest  of 
that  portion  of  the  Blue  Bidge  which  lies  in  North  Carolina  and 
in  the  southern  part  of  Virginia.  From  this  crest  it  descends, 
in  a  northwesterly  direction,  to  the  connected  parts  of  the  Ohio 
and  Mississippi  Eivers  between  Cincinnati  and  Memphis.  The 
line  between  these  cities,  as  traced  by  the  rivers,  is  the  north- 
western boundary  and  foot  of  the  slope.  It  includes  within  its 
limits,  on  the  northeast,  the  valleys  of  the  Great  Kanawha  and 
of  New  River,  (which  rivers,  by  the  way,  may  be  regarded  as 
one,)  and,  on  the  southwest,  those  of  the  Hiwassee,  the  Tennes- 
see, the  Hatchee^  and  J)he  Wolf  To  the  entire  section  I  have 
given  the  name  at  the  head  of  this  paragraph. 

9.  The  general  direction  in  which  the  rivers  flow,  in  other 
words,  the  general  direction  of  drainage  within  this  section,  un- 
like that  of  those  which  adjoin  it  on  the  northeast  and  south- 
west, respectively,  is  to  the  northwest.*  This  is  seen  in  the 
connected  courses  of  New  River,  of  the  Great  Kanawha,  and 
even  of  the  Ohio,  from  the  mouth  of  the  Kanawha  to  Cincin- 
nati ;  it  is  seen,  too,  in  the  rivers  of  Kentucky,  of  Middle  and 
West  Tennessee,  as  well  as  in  those  which  flow  out  of  North 
Carolina  into  Tennessee. 

To  this  northwesterly  drainage,  the  upper  part  of  New  River, 
the  portion  of  the  Tennessee  east  of  the  Cumberland  Table- 
land, and  its  Yirginia  tributaries,  as  well  as  a  portion  of  the 
Cumberland  River  above  Nashville,  constitute  apparent  excep- 
tions ;  these,  however,  as  will  be  seen  further  on,  may  be  con- 
sistently explained. 

10.  It  is  to  be  noted  that  the  mountains  in  the  western  part 
of  North  Carolina  present  the  culminating  points,  and  the 
greatest  masses  of  all  the  Appalachian  Ridges.  It  is  from  this 
high  belt — the  Blue  Ridge  presenting  the  dividing  line — that 
the  Ohio  and  Atlantic  waters  flow  away,  the  former  to  the 
northwest  and  the  latter  to  the  southeast ;  in  these  respective 
directions  the  rivers  find  their  shortest  and  most  rapid  descent. 

^  It  is,  in  tactf  ia  this  respect,  unlike  any  other  large  section  east  of  the  Mississippi 
River. 
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The  fall  from  the  sammit  of  the  Blue  Eidge,  in  a  westerly  direc- 
tion^  to  the  MisBissippi — a  distance  of  about  430  miles, — is  as  we 
have  seen,  (§  7)  approximately  4300  feet.  To  the  Ohio,  in  the 
normal  northwesterly  direction  of  the  slope,  nearly  the  same  fall 
is  made  in  a  distance  less  by,  at  least,  100  miles.  These  facts 
account  for  the  unusual  northwesterly  tendency  of  drainage 
within  the  area  under  consideration. 

11.  This  slope  must  not,  however,  except  in  a  general  sense, 
be  regarded  as  continuous  and  unbroken — as  having  a  uni- 
formly descending  surface.  It  is  furrowed  by  valleys  and 
ridges,  or  other  elevated  ranges,  which  run  mostly  from  the 
northeast  to  the  southwest,  transversely  to  the  direction  of  gen- 
eral drainage,  but  parallel  to  the  Blue  Eidge,  to  each  other,  and 
to  the  foot  of  the  slope  on  the  northwest.  This  is  especially 
true  of  the  southeastern,  or  upper  part  of  the  slope ;  here  the 
valleys  and  ridges  are  very  prominent^  and  well  marked  in 
direction ;  such  are  the  Unaka  Ghain^  the  great  Valley  of  Vir- 
ginia and  East  Tennessee,  with  all  its  subordinate  valleys  and 
ridges,  and  the  Cumberland  Table-land.  In  the  northwestern 
or  lower  part^  they  are  far  less  prominent,  yet  even  here  they, 
or  rather  the  general  surface-features,  show  a  tendency  to  run 
in  parallel  belts  to  the  northeast  or  southwest. 

12.  These  local  features,  it  is  plain,  must  interfere  more  or 
less,  with  direct  drainage.  The  long,  straight  ridges^  running 
horizontally  along  the  face  of  the  slope,  intercept  the  stream  ; 
which,  therefore,  must  either  break  through  in  deep  gaps,  or 
else,  turned  aside  at  right  angles  to  their  normal  courses,  must 
run  in  the  valleys,  to  the  northeast  or  southwest,  until  they  find 
a  passage  through  which  they  can  escape.  The  one  they  do, 
perhaps,  as  frequently  as  the  other.  This  will  serve  to  explain 
the  apparent  exception  before  referred  to.     (  §  9.  ) 

13.  Of  all  the  elevated  ranges,  the  Cumberland  Table-land  is 
the  most  effectual  barrier  in  the  way  of  general  drainage.  By 
it  the  Tennessee  Eiver  is  deflected  to  the  southwest,  and  is 
made  to  run  many  miles  before  being  permitted  to  pass  and 
flow  on  in  its  northwesterly  course.  The  range  permits  the  pas- 
sage of  New  River,  in  Virginia,  but  at  no  other  point,  between 
its  intersections  with  this  and  the  Tennessee,  does  it  present  a 
complete  water-gap. 

14.  The  Valley  of  Virginia  and  East  Tennessee,  as  we  shall 
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see  hereafter,  is  part  of  a  great  and  complex  trough,  which  ex- 
tends each  way  beyond  the  limits  of  the  slope.  It  is  compara- 
tively deep,  and  almost  causes  New  Biver,  on  the  one  hand,  to 
flow  into  the  streams,  which  empty  into  the  Atlantic,  and  the 
Tennessee^  on  the  other,  to  flow  into  those  which  empty  into  the 
Gulf.  The  portion  of  the  Valley  between  these  rivers  is  divided 
into  two  very  unequal  subordinate  slopes.  The  region  dividing 
the  waters  of  the  two  rivers  is  an  elevated  water-shed,  the  crest 
of  which,  on  the  Yirginia  and  Bast  Tennessee  Eailroad,  is  2594 
feet  above  the  level  of  the  sea.  The  New  Kiver,  or  northeast- 
em  side,  is  short,  while  the  Tennessee,  or  southwestern  side,  is 
very  long.  On  both  sides,  the  ridges  of  the  Yalley  deflect  the 
tributaries  to  the  northeast  and  southwest  respectively.  This 
is  seen,  on  a  great  scale,  in  the  long  Virginia  tributaries  of  the 
Tennessee. 

15.  The  great  Unaka  Chain  is  remarkable,  as  before  stated, 
(§6,)  for  not  deflecting  the  North  Carolina  tributaries  of  the 
Tennessee.  It  does,  however,  throw  the  upper  part  of  New 
River  many  miles  to  the  northeast. 

It  may  be  added  here,  finally,  that  the  Cumberland  River 
above  Nashville,  is  deflected  to  the  southwest  by  a  range  of 
highlands,  which,  in  general  is  parallel,  and  bears  certain  rela- 
tions, to  the  better  marked  ranges  just  mentioned. 

16.  Such  is  the  slope  of  which  Tennessee  is  a  part,  and 
which,  with  its  ridges  and  valleys  trending  to  the  northeast 
and  southwest,  and  differing  much  in  their  geological  charac- 
ter, as  well  as  in  their  surface  features,  the  State  traverses. 
The  belt  or  surface  already  mentioned,  (§  5,^  extending  from 
the  Blue  Ridge  through  Tennessee  to  the  Mississippi,  is  a 
complete  cross-section  of  this  slope.  Of  this  belt  Tennessee 
is,  by  far,  the  larger  part,  and,  owing  to  the  direct  easterly 
and  westerly  course  of  the  State,  the  slope  is  traversed  ob- 
liquely, making  the  cross-section  an  oblique  one.  Hence  re- 
sults the  general  obliquity  of  the  State,  with  reference  to 
natural  features,  which  is  so  conspicuous  upon  maps  of  its 
surface. 

17.  The  reference  of  the  State  to  the  area  just  considered 
enables  us  to  understand  much  better  than  before  its  drainage 
and  many  of  its  surface-features.  The  question,  however, 
arises,  Whence  come  these  belts,  the  long  straight  valleys,  the 
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direct  riq^es  and  mountain  ranges  which  stretch  so  independ- 
ently across  and  beyond  the  more  easterly  parts  of  the  State 
and  of  the  slope  ?  They  must  sustain  important  relations  to 
some  other  natural  geographical  area  or  system.  This  leads 
me  to  notice  briefly  the  following  remarkable  region  or  belt : 

18.  The  Appalachian  Region, — ^Upon  examining  any  good 
map  of  the  country  between  the  Gulf  of  Mexico  and  th6  Hud- 
son Eiver,  we  will  see  a  long  continuous  area  or  belt,  from  50 
to  100  miles  in  width,  traversing,  the  eastern  part  of  Fennsyl- 
vania,  Maryland,  Middle  Virginia,  East  Tennessee,  and  the 
western  part  of  North  Carolina;  remarkable  for  its  long,  paral- 
lel;  straight,  or  gracefully  curving  mountains,  ridges,  and  val- 
leys. The  general  trend  of  this  belt  and  its  ridges  is  northeast 
and  soathwest ;  its  rivers,  too,  and  especially  the  smaller  tribu- 
taries, generally  conform  to  the  same  direction.  This  is  a  well 
developed  portion  of  the  Appalachian,  or  Alleghany  region. 
The  entire  region,  however,  extends  much  beyond  the  area 
designated.  It  is  in  fact,  a  long,  great  helty  stretching  for  more 
than .  1200  miles,  from  Gaspe,  in  Canada,  through  Yermont, 
the  western  part  of  Massachusetts,  the  eastern  part  of  Now 
York  and  the  States  mentioned,  to  Georgia  and  Alabama. 
This  great  belt  throughout,  is  noted  for  its  peculiar  topography, 
its  beautiful  scenery,  and  its  geological  structure.  The  paral- 
lelism of  its  numerous  valleys  and  ridges,  and  the  remarkable 
and  singular  uniformity  they  preserve  for  long  distances,  both 
in  direction  and  outline,  are  its  most  striking  topographical 
features. 

"  While  varying  little  in  height,  the  ridges  pursue  a  remarkably  straight 
course,  sometimes  hardly  diverging  from  a  straight  line  for  a  distance  of 
fifty  or  sixty  miles ;  and  one  ridge  succeeding  latterly  beyond  another — 
all  continuing  the  same  general  course  in  parallel  lines,  like  the  successive 
waves  of  the  sea.  As  one  ourves  round  in  a  new  direction,  all  curve 
with  it.  Thus  the  valleys  between  the  ridges  preserve  a  uniform  width, 
and  are  as  remarkable  for  their  parallelism  as  are  the  hills  which  bound 
them."* 

19.  Many  of  the  ridges  of  this  region  are  well  known  moun- 
tains; the  mountains  of  western  New  York,  the  Alleghanies, 
the  Blue  Eidge  of  Virginia  and  North  Carolina,  Clinch  Moun- 
tain, the  Unaka  Chain  of  the  latter  State  and  Tennessee,  the 

*  New  American  Cyclopedia,  Art.,  Appalachian  Moontains 
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eastern  part  of  the  Cumberland  Table  land,  Walden's  Bidge, 
Lookout,  and  the  monntains  of  Georgia  and  Alabama,  are  ex- 
amples. The  valleys,  which  are  often  exceedingly  beaatifol, 
rich,  and  populous,  have  all  special  names ;  it  would  lead  me, 
however,  too  far  away  to  attempt  to  enumerate  and  describe 
here  even  the  most  important.  The  great  valley  of  East  Tennes- 
see, with  all  its  minor  valleys  and  ridges,  belongs  to  this  region. 

20.  At  its  extreme  ends  the  distinctive  features  of  the  Appa- 
lachian Eegion  are  gradually  lost;  in  Alabama  its  rocks  sink 
and  disappear  beneath  beds  of  later  formations. 

Passing  across  its  northwestern  border,  the  ri((ges  and  val- 
leys become  less  and  less  characteristic,  losing  their  parallel- 
ism and  their  prominence,  until,  as  Appalachian  features,  they 
are  lost  before  reaching  the  great  plains  which  lie  to  the  north- 
west.* 

21.  The  great  belt  just  considered  intersects,  or  rather  sup- 
plies, the  elevated  and  mountainous  southeastern  half  of  the 
slope  to  which  Tennessee  belongs.  From  it,  come,  therefore, 
the  parallel  ridges  and  valleys  which  make  up  the  eastern 
part  of  the  State;  in  other  words,  these  are  Appalachian 
features.  A  glance  at  the  map  accompanying  this  Eeport 
will  show  to  some  extent,  their  peculiar  character. 

22.  It  may  be  remarked  finally,  that  Tennessee,  especially 
its  eastern  portion,  might  be  studied  topographically  from 
two  points  of  view.  If,  in  the  first  place,  we  take  its  river- 
system,  or,  in  other  words,  its  drainage,  as  the  basis  of  surface- 
features,  then  we  will  be  led  to  the  northwest,  (with,  however, 
one  great  offset,)  down  the  face  of  the  slope  as  described ;  but, 
in  the  second  place,  if  we  make  all-important  the  elevated 
belts  and  valleys,  then,  losing  sight  of  the  slope,  we  will  be 
borne  off  at  right-angles  to  the  former  direction,  either  to  the 
southwest  into  Georgia  and  Alabama,  or  far  to  the  northeast, 
through  the  Appalachian  troughs.  The  correct  understanding 
of  the  topography,  however,  will  depend  upon  a  proper  combi- 
nation of  the  two  views. 

^A  low  and  broad  "axis  of  eleTation**  (or  bending  up  of  the  roekf  strata)  which  runs 
through  the  central  part  of  Tennessee  and  Kentucky,  and  the  western  part  of  Ohio,  may 
be  regarded  as  an  outlying  Appalachian  feature.  Along  ita  course  lie  flat  highlands, 
and,  where  greatly  denuded,  basins— the  latter  bounded  by  escarpments  of  highlands. 
All  of  which,  with  the  axis  itself,  tend  to  run  in  a  northeasterly  and  southwesterly  di- 
rection.    (See  i  11.) 
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23.  Variety  and  Classification  of  Natural  Features. — Owing, 
for  the  most  part,  to  the  extent  and  varied  nataro  of  the  coun- 
try traversed  by  the  State,  one  of  its  most  prominent  charac- 
teristics, with  reference  to  natural  features,  is  great  variety. 
This  is  seen  not  only  in  the  numerous  divisions  of  its  surface, 
but  also* in  its  geological  formation  and  structure,  as  well  as  in 
its  climatic  and  agricultural  features.  The  number  and  diver- 
sity of  its  rocks,  minerals  and  soils,  are  certainly  not  a  little 
remarkable.  Nearly  all  the  important  physical  and  geological 
features  of  the  States  around  it  are  represented  more  or  less- 
brought  together  as  if  by  way  of  contrast — within  its  borders. 
Tennessee  has,  for  example,  on  the  one  hand,  some  of  the  great- 
est ridges  of  the  Appalachians,  with  their  *^  bald  "  summits  and 
ancient  rocks ;  on  the  other,  the  low  lands  and  cypress  swamps 
and  alluvial  beds  of  the  Mississippi;  it  has,  also,  well  repre- 
sented the  singular  parallel  valleys  and  ridges  of  Middle  Yir- 
ginia ;  the  high  lands,  the  "  barrens,"  and  the  rich  limestone 
lands  of  Kentucky ;  the  orange-colored  sand  hills,  the  creta- 
ceous beds  and  cotton  soils  of  North  Mississippi.  In  climate, 
especially  during  the  summer  months,  there  are  the  same 
variety  and  contrast.  The  valley  lands  of  upper  East  Tennes- 
see have  the  summer  of  New  Jersey  and  of  Ohio ;  the  low  lands 
of  Middle  Tennessee,  east  of  Nashville,  that  of  the  northern  part 
of  Georgia ;  while  West  Tennessee  is  warmed  by  the  summer 
of  the  central  parts  of  Georgia  and  South  Carolina.  And  fur- 
ther to  heighten  the  contrast,  there  is  an  extended  line  of  high 
points  just  within  the  southeastern  border  of  the  State,  which 
have  the  cool  breezes,  without  the  extremes,  of  a  Canadian 
summer,  and  which,  to  some  extent^  are  clothed  with  a  Cana- 
dian flora. 

24.  The  varied  natural  features,  formations,  and  products  of 
the  State,  such  at  least  as  will  be  treated  of  in  this  Eeport,  may 
be  grouped  into  four  distinct  classes,  constituting  as  many  gen- 
eral subjects,  as  follows : 

(1.)  The  Lxadinq  Geoobaphigal  Features,  or  the  prominent  natural 
divUions  of  the  surface,  such  as  great  valleys,  plateaus,  and  leading  moun- 
tain ranges,  with  their  external  cbaraoteristics,  including  climate. 

(2.)  The  Rocks,  ob  GEOLoaiCAL  Fobmatiokb,  including  the  internal 
structure  of  the  State. 
(3.)  The  Mikebals  and  Mutebal  Besoubces. 
(4.)  The  Soils  akd  Agbicultubal  Fsatubes. 
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The  first  of  these  pertain  to  this  Part  of  the  Eeport.  The 
others  will  be  the  subjects,  respectively^  of  three  sacceeding 
Parts. 

25.  Leading  Geographical  Features^  or  the  Great  Natural 
Divisions  of  Tennessee.  The  State  is  divided  into  eight  well 
defined  natural  divisions.  These,  though  prominent  and  well 
marked^  are  not^  I  may  add  herC;  sufficiently  known  or  appre- 
ciated as  distinctive  features.  A  knowledge  of  them  is  im- 
portant in  many  ways.  They  have  relations  to  the  civil  and 
political  history  of  the  State,  aside  from  its  geology,  miner- 
alogy, and  agriculture,  which  make  them  well  worthy  of  notice 
and  study.  Their  special  sanitary  relations,  too,  are  of  great 
interest,  for  which  reason  they  deserve  the  attention  of  medical 
men. 

Several  of  these  divisions  have  been  already  incidentally  men- 
tioned. They  are  all  enumerated  in  the  table  below.  In  the 
next  two  chapters  they  will  be  described  in  some  detail.  The 
first  forms  the  eastern  border  of  the  State;  the  others  occur 
successively  as  we  go  westward.* 

(1.)  The  Unaka  Chain. — This  name  has  been  given  to  the 
great  range  of  mountains  that  lies  along  the  boundary  line  be- 
tween Tennessee  and  North  Carolina.     (§  2,  note.) 

(2.)  The  Valley  of  East  Tennessee. — This  division  runs  obli- 
quely through  the  State,  and  constitutes  one  of  its  most  populous 
and  beautiful  portions.  It  is  bounded  on  the  southeast  by  the 
Unaka  Chain,  and  on  the  west,  or  northwest,  by  the  eastern 
escarpment  of  the  succeeding  division. 

(3.)  The  Cumberland  Table-land. — The  natural  division  thus 
named  is  usually  known  as  the  "Cumberland  Mountain." 
It  should  be  called  the  Table-land,  It  has  a  broad  and  gener- 
ally level  top,  and  stands  in  well  defined  and  bold  relief  above 
the  low  lands  on  each  side. 

(4.)  The  Highlands^  or  Highland  Rim,  of  Middle  Tennessee, — 
The  fiat  highlands  of  Middle  Tennessee  form  an  extensive  and 
complete  Bim,  which  encircles,  terrace-like,  a  Basin  of  rich 
lowlands  in  the  very  centre  of  the  State.  The  Eim  lies  next 
below,  and  west  of,  the  Cumberland  Table-land,  and  terminates 

^  These  divisions  are  also  indicated  upon  the  map  of  the  State  accompanying  this 
Report.  This,  and  the  general  section  upon  the  same  sheet,  should  be  consulted  by 
the  reader,  in  connection  with  the  enumeration  here  giyen. 
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more  than  a  hundred  miles  westward  in  the  counties  of  Hardin, 
Wayne,  Perry,  Humphreys,  and  Stewart,  breaking  off  in  the 
high  fringing  ridges  that  bound  the  Valley  of  the  Tennessee 
Biver  on  the  east. 

(5.)  The  Central  Basin, — The  Basin  of  rich  lowlands  men- 
tioned above,  encircled  by  the  Bim,  constitutes  this  division. 
It  is  the  central  part  of  Tennessee,  furnishes  the  site  for 
its  capital,  and  is  truly  designated  the  garden-spot  of  the 
State. 

(6.)  The  Western  Valley  of  the  Tennessee  Rivera  or  the  West- 
ern Valley. — This  is  the  narrow,  broken  Valley  of  the  Tennes- 
see Biver  in  the  western  part  of  the  State.  It  is  bounded,  on 
both  sideS;  by  high  dividing  ridges,  whose  spurs  frequently  run 
in  close  to  the  river. 

(7.)  The  Plateau,  or  Slope,  of  West  Tennessee, — This  division 
includes  the  entire  area  between  the  dividing  ridge  west  of  the 
Tennessee  Biver,  and  the  low  '*  Bottoms"  of  the  Mississippi. 
It  slopes  towards  the  latter  river,  and  terminates  in  a  line  of 
''  Bluffs,*'  or  an  escarpment,  overlooking  the  bottoms. 

(8.)  The  Mississippi  Bottoms,  or  Bottom, — This,  the  last  divi- 
sion, is  a  well  marked  feature.  It  embraces  the  Tennessee  por- 
tion of  the  great  alluvial  and  low  plain  through  which  the  Mis- 
sissippi flows. 

26.  Climate, — The  learned  Humboldt,  in  his  Cosmos,  says  :* 

"  The  expression  eUtnate,  taken  in  its  most  general  sense,  signifies  all  those 
states  and  changes  of  the  atmosphere  which  sensibly  affect  our  organs  :  tem- 
perature, humidity,  variation  of  barometric  pressure,  a  calm  state  of  the  air 
or  the  effects  of  different  winds,  the  amount  of  electric  tension,  the  purity 
of  the  atmosphere  or  its  admixture  with  more  or  less  deleterious  exhalations, 
and  lastly,  the  degree  of  habitual  transparency  of  the  air  and  serenity  of 
the  sky,  which  has  an  important  influence  not  only  on  the  organic  develop- 
ments of  plants  and  ripening  of  fruits,  but  also  on  the  feelings  and  the  whole 
mental  disposition  of  man.' - 

From  this  definition,  it  is  seen,  that  to  determine  the  climate 
of  any  region  satisfactorily,  in  all  its  relations,  is  no  small  task. 
In  fact,  it  can  only  be  done  after  daily  and  varied  observations, 
(bearing  upon  all  the  different  features  of  climate,)  have  been 
made,  at  a  number  of  characteristic  points,  for  a  long  series  of 
years. 

•  Ool.  Sabine^s  Translation,  vol.  i.,  p.  812. 
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27.  Such  extended  obBervations  are  far  from  having  been 
made  in  Tennessee.  Enough  has  been  done,  however,  to  en- 
able US  to  know,  with  a  near  approach  to  tmth,  the  general 
features,  and,  to  some  extent,  the  local  pecaliMrities  of  the  cli- 
mate of  the  State.  At  about  a  dozen  points  reliable  obser- 
vations, extending  through  periods  respectively,  of  from  a  few 
months  to  ten  years,  have  been  made,  for  which  w^  are  in- 
debted to  the  intelligence  and  industry  of  a  number  of  private 
citizens,  to  the  well  directed  efforts  of  the  Smithsonian  Insti- 
tution, and  to  the  officers  of  the  Navy  Yard  formerly  at  Mem- 
phis.* The  facts  thus  accumulated  are,  as  far  as  they  go,  very 
valuable,  and,  for  present  purposes,  may  be  regarded  as  giving 
good  approximations,  which,  in  connection  with  what  has  been 
done  in  the  States  around,  will  furnish  much  information  in  re- 
gard to  the  climate  of  Tennessee. 

28.  It  is  by  no  means  proposed  to  enter  fully  into  this  subject,  but  sim- 
ply to  notice  briefly,  the  leading  features  of  climate,  or  those  most  common- 
ly recognized,  such  as  the  averages  and  extremes  of  temperature,  the  length 
of  period  between  frosts,  the  quantity  and  distribution  of  rain,  and  the  char^ 
acter  of  the  winds. 

What  may  be  said  in  this  place  will  have  reference  to  the  State  in  gen- 
eral, with  the  exception  of  two  of  its  natural  difisions — the  XJnaka  Chain 
of  mountains  and  the  Cumberland  Table-land.  These,  owing  to  their  ele- 
vation, have  marked  peculiarities  of  climate  that  require  for  them  special 
notices.  Some  of  the  other  great  divisions,  too,  although,  in  this  general 
view  brought  together,  have,  to  a  greater  or  less  extent,  peculiarities  thai 
will  be  spoken  of  when  the  divisions  come  to  be  considered  separately. 

29.  The  climate  with  which  Tennessee  is  favored,  is  midway 
in  character  between  that  of  a  temperate  and  that  of  a  tropical 
region ;  or  rather,  it  combines  the  milder  features  of  the  two. 

«  For  obserrations,  the  means  and  general  results  of  which  are,  in  part,  given  in  this 
Beport,  and  which  have  not  hitherto  been  published,  or  at  most  but  partially  so,  I  am 
personally  indebted  to  the  kindness  of  Prof.  W.  M  Stewart,  of  Olenwood,  near  Clarks- 
ville ;  Prof.  A.  P.  Stewart,  of  Cumberland  University,  at  Lebanon ;  Prof.  A.  H.  Buchanan, 
of  the  same  place ;  Mr.  P.  F.  Tavel,  of  Nashville ;  the  Messrs.  Chas.  T.  and  Wm.  Bos- 
son,  of  the  Falls  of  Ganey  Fork,  and  Mr.  B.  Bentley,  of  Spring  Grove,  Cumberland 
coonty.  To  Rev.  B.  O.  Currey,  of  Knoxville,  I  am  also  indebted  for  the  use  of  obser- 
vations made  by  Pres.  Geo.  Cooke  and  Prof.  T.  L.  Griswold,  formerly  of  East  Tennes- 
see University. 

The  means  of  temperature  and  quantities  of  rain  for  Nashville,  previously  to  the  year 
1860,  given  in  the  following  pages,  have  been  derived  from  the  observations  made  at  the 
University  of  Nashville,  by  Prof.  James  Hamilton. 

The  observations  made  at  Glenwood  by  Prof.  W.  M.  Stewart,  constitute  the  most  com- 
plete and  extended  series  yet  made  in  Tennessee.  This  able  observer  has  completed 
a  series  covering  an  entire  decade  of  years.  Had  we,  for  the  same  decade,  four  or  five 
such  series— one  for  each  of  the  most  characteristic  natural  divisions  of  the  State— a 
most  interesting  and  useful  comparative  climatology  could  be  made  out  for  Tennessee. 
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Although  subject  to  comparatively  great  extremes;  in  common 
with  A  large  part  of  the  Yalley  of  the  Mississippi,  yet  these  ex- 
tremes never  reach  the  excessive  cold  of  the  northern  States, 
nor  the  highest  temperatare  of  the  tropics.  Herbage  is  often 
green  throughout  the  year,  and  cattle  can  generally  graze,  with 
but  little  interruption  from  cold  or  snow,  during  all  the  months 
of  winter.  Many  shrubs,  which  in  States  further  North,  lose 
their  leaves  during  winter,  here,  not  unfrequently,  retain  them 
the  year  round.  Light  coats  of  snow  sometimes  cover  the  sur- 
face, but  their  stay  is  brief. 

30.  The  mean  temperature  of  the  year,  along  the  parallel  of 
latitude  running  through  the  middle  of  the  State,  is  not  far  from 
57^  in  the  Valley  of  Bast  Tennessee,  58^  in  Middle,  and  59°. 5, 
or  60°,  in  West  Tennessee.  Between  the  first  and  last  divisions 
there  is,  according  to  this,  a  difference  in  mean  yearly  tempera- 
ture of  2°.6,  or  3°.  This  is  partly,  but  not  wholly,  due  to  dif- 
ference in  elevation.  After  correcting  for  this,  it  will  still  be 
found  that  a  gradual  increase  in  mean  yearly  heat  occurs  in  pass- 
ing westward  through  the  State. 

For  points  on  the  same  meridian,  a  difference  in  latitude,  north 
or  south,  forty  or  forty -five  miles,  diminishes,  or  increases,  the 
yearly  mean,  about  one  degree.  In  West  Tennessee,  for  exam- 
ple, in  passing  from  the  northern  to  the  southern  part  of  the 
State,  the  mean  will  range  from  58°.5,  or  59°,  to  60°.5,  or  61°. 

The  following  table  presents  annual  means  derived  from  ob- 
servations made  at  six  stations. 

Annual  meansj  in  degrees  a$ul  hundretht  of  a  detfree,* 


Knoxville.. 
Lebanon... 
Nashville.. 
Glen  wood. 


Falls  of  Cii- 

ney  Fork. 

Nashville.. 

Memphis... 


1851. 

1852. 

1858. 

1854. 

1865. 

1856. 

1857. 

1858. 

1859. 

It 

56.67 

a 

57.67 

57.76 

«i 

a 

It 

ii 

67.48 

68.10 

(i 

(( 

(1 

u 

c( 

({ 

u 

u 

i( 

u 

(1 

59.88 

67.77  57.05 

59.16 

68.52 

59  31 

58.09 

57.62 

69.46 

57.84 

54.28 

54-54 

67.12 

66.68 

1860. 


a 
u 
u 

58.25 


Period  of  2  years,  (1855  &  1856.) 
"  "  6  years,  (1840—1844.) 
"      "  8  years,  (1860—1852.) 


o  9 

o  a 

(ttS 

"a 


57.08 
67.76 
58.47 
57.28 


58.48 
68.44 
60.80 


*The  following  ar«  the  names  of  the  observers,  hoars  of  observation,  elevations  above 
fhe  sea,  when  known,  etc.: 
ffioxvOIs.— 1862,0.  W.  Morris,  Deaf  and  Domb  Institute,  elevation  960  feet.~l854  and 
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31.  In  reference  to  seasonSj  the  means  of  spring  and  antumn 
do  not  differ  materally  from  those  of  the  year.  Summer  is  the 
characteristic  season ;  its  mean  heat,  along  the  parallel  travers- 
ing the  middle  of  the  State;  is  from  about  74®  (Valley  of  East 
Tennessee)  to  77°. 5  (West  Tennessee.)  Such,  at  least,  it  is, 
according  to  the  limited  data  we  possess.  Were  observations 
more  extended,  there  is  reason  to  believe  a  greater  difference 
would  appear  between  the  summer  temperatures  of  the  extreme 
parts  of  the  State.  • 

As  to  winter^  its  average  temperature,  which  is  near  40®,  is 
doubtless  nearly  uniform  along  the  same  parallel.  The  table 
below  presents  means  of  the  two  seasons  just  mentioned. 

Meetn  Temperaturea  qf  Winter  and  Summer. 


Knoxville... 

Lebanon 

Glen  wood... 

Kashyille.... 
Memphis 


1862. 


Win. 

39.28 
89.96 
40.11 


Sum. 

70.87 
74.41 
78.92 


1863. 


Win. 


88.62 


Sum. 


77.40 
76.61 


1864. 


Win. 
37.76 


40.12 


Sum. 
75.65 


77.75 


1855. 


Win. 
38.40 


37.37 


Sum. 
74.09 


74.29 


Observations  of  6  years  (1840-1 844V 
Observations  of  8  years  (1850-1852). 


Average. 


Win. 

88.48 
89.96 
89.06 


39.60 
42.60 


Sum. 

73  60 
75.90 
75.37 


77.30 
78.10 


32.  The  average  of  the  yearly  minimum  temperatures  or  of  the 
extreme  low  temperatures,  for  the  last  ten  years,  is,  in  the 
northern  part  of  Middle  Tennessee,  not  far  from  2°.  The  tem- 
perature, during  winter,  rarely  falls  below  zero.  In  only  five, 
out  of  the  ten  last  winters,  has  it  fallen  below.  The  lowest  de- 
gree reported  is  13°. 8  below  zero,  observed  at  Lebanon,  Jan- 
uary, 1852,  by  Professor  A.  P.  Stewart. 

1856,  Pres.  George  Cooke  and  Prof.  T.  L.  Griswold ;  7  A.  M., «  P.  M.,  and  0  P.  M. ;  East 
Tennessee  University ;  elevation  nearly  1000. 

i<fta»M>n.— Prof.  A.  P.  Stewart;  from  January  to  March,  1861,  Inclusive,  sunrise,  9 
A.  M.,  3  P.  M.,  and  9  P.  M.,  remainder  of  period,  6  A.  M.,  2  P.  M.,  and  10  P.  M. 

A^<wfen««.— 1840  to  1844,  Prof.  James  Hamilton,  University  of  Nashville— 1866  to  1860, 
inclusive,  P.  F.  Tavel ;  sunrise,  noon,  and  sunset. 

Otemc«xi-near  Clarksville;  Prof.  W.  M.  Stewart;  from  January,  1861,  to  January, 
1863,  sunriTO,  9  A.  M.,  3  P.  M.,  and  9  P.  M. ;  for  remainder  of  period,  7  A.  M.,  2  P.  M.,  and 
»  P.  M.,  elevation  486. 

FalU  of  Caney  Forfc.— Charles  T.  and  Wm.  Bosson ;  sunrise,  noon,  and  sunset  The 
period  of  two  years  is  complete,  excepting  January,  1866,  which  is  not  included. 

AfempWs.— Navy  Yard ;  see  Blodget's  Climatology,  page  46. 

The  latitude  and  longitude  of  the  places  given  may  he  found  by  referring  to  the  map 
accompanying  this  Report 
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During  the  ten  jears  mentioned,  the  highest  of  the  yearly 
maximum  temperatures  reported,  in  the  northern  part  of  Middle 
Tennessee,  is  100°,  observed  January,  1852,  likewise  at  Lebanon. 
The  average  of  the  maocimum  temperatures  is  considerably  lower 
than  this,  being  about  d4°. 

33.  From  the  above  data,  it  is  seen,  that  the  mean  yearly 
range  of  the  thermometer,  in  this  part  of  the  State,  is  92° ;  in 
the  southern  part  it  will  be  found  to  be  less. 

The  data  before  ihe  are  not  sufficient  for  the  determination 
of  a  good  approximation  to  the  average  yearly  maximum  and 
minimum  temperatures  of  the  Valley  of  Bast  Tennessee.  For 
points  on  the  same  parallel,  the  former  would  be  probably  about 
three  degrees  less  than  in  the  central  part  of  the  State. 

34.  The  length  of  the  period  between  killing  frosts,  is,  especially 
to  the  farmer  and  gardener,  an  important  element  of  climate. 
It  is,  to  a  great  extent,  the  measure  of  the  '' growing"  season. 
The  following  table,  prepared  by  Prof.  W,  M.  Stewart,  will  give 
correct  information  as  to  the  approximate  length  of  this  period 
in  the  northern  pari  of  Middle  Tennessee : 

Tdbtdar  Statement  qf  ihi  oceurrenee  qf  frosty  from  ohservaiioru  made  at  Glen^ 

wood,  near  CiarkeviUe,  Tennessee. 


*                TSASS. 

Last  frost  in 
spring. 

First  fh>st  in 
aatumn. 

First  skim 
ice. 

Days  ft-ee 
from  fh>i»t. 

Days  free 
from  kill- 
ing  frost. 

1861    

May  2d 
Mar.  2dd 
Mar.  29th 
Apr.  18th 
Apr.  7th 
Apr.  23d 
Apr.  20th 
Apr.  25th 
Apr.  18th 
Apr.  2d 

Oct.  28d 
Oct.  15th 
Oct.  nth 
Oct.  19th 
Oct.  22d 
Oct.  16th 
Sept.  30th 
Oct.  9th 
Oct.  loth 
Sept.  2lBt 

Oct.  28d 
Nov.  8th 
Oct.  26th 
Nov.  6th 
Oct  26th 
Oct.  18th 
Oct.  20th 
Nov.  14th 
Oct.  19th 
Oct.  12th 

178 
206 
196 
184 
187 
176 
162 
166 
174 
171 

178 

1852 

228 

1863 

210 

1864 

201 

1866 

200 

1866 

1867 

176 

181 

1868 

201 

1869 

182 

I860 

192 

MeanB,,,,,,,,,  ,„.„,,. 

179.2 

194.4 

According  to  this  table,  the  average  length  of  the  growing 
season  is  about  194  days.  It  is  seen,  too,  that  the  last  firost 
month  of  spring  and  the  first  of  autumn,  are  pre-eminently 
April  and  October,  months  in  which  the  farmer  must  be  on  the 
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lookout  for  frost.    From  the  third  week  in  April,  however,  to 
the  middle  of  October,  it  is  hardly  to  be  expected. 

In  the  northern  part  of  East  Tennessee  the  growing  season 
is  doubtless  a  few  days  shorter.  In  the  southern  part  of  the 
State,  and  especially  in  the  southwestern  part,  this  period  is 
twelve  days,  or  two  weeks,  longer,  than  on  the  parallel  of  Glen- 
wood  ;  its  length,  therefore,  will  not  be  far  from  208  days.  This 
difference  is  of  considerable  importance  to  the  cotton  region  of 
the  State. 

35.  The  iDinds  act  an  important  part  in  modifying  climate, 
and  therefore  deserve  a  passing  notice. 

Tennessee  belongs  to  a  belt  of  Korth  America,  over  which  prevail  two 
great  systems  of  winds.  The  lower  consists  of  currents  flowing  to  the 
northeast  and  north;  these  are  the  southwesterly  and  southerly  surface- 
winds  of  Tennessee.  They  come  to  us  charged  with  warmth  and  moisture 
from  the  Gulf  of  Mexico,  and  give  fertility  and  geniality  of  climate  to  the 
State.  The  upper  system  is  one  of  northwesterly  and  northerly  winds. 
These,  dry  and  cool,  flow,  at  a  high  elevation,  above  the  fertilizing  winds  of 
the  surface. 

Such  is  the  general  circulation,  were  there  no  perturbing  influences, 
each  system  would  move  on,  in  its  normal  direction,  quietly,  and  without 
interfering  with  the  other.  But  every  rain,  or  change  of  temperature  at 
the  surface,  is  a  disturbing  cause  tending  to  destroy  the  equilibrium  and 
mingle  the  winds.  Thus  arises  a  conflict  between  the  great  systems,  pro- 
ducing, to  a  greater  or  less  extent,  westerly  winds,  but  often  ending  in  the 
triumj^h  of  the  northwest  and  upper  system,  and  in  the  precipitation  of  a 
"  Norther"  upon  the  surface.  Such  a  change  is  usually  followed  by  a  few 
days  of  cool,  clear  weather,  when  the  southwest  wind  quietly  resumes  its 
course  and  position  again. 

36.  From  what  has  been  said,  it  is  seen  that  the  regular 
winds  of  Tennessee  are  those  from  the  south,  southwest,  west, 
northwest,  north,  and  northeast,  all  of  which  belong  to  the 
general  circulation,  while  those  from  the  easterly  and  south- 
easterly directions,  are  due  to  abnormal  influences.* 

Such  data  as  I  have  bearing  upon  the  winds^  are  given  below. 

*  For  an  able  diacussion  of  the  subject  of  North  American  winds,  illnstrated  by 
diagrams  and  maps,  see  Prof.  Henry's  articles  in  the  Patent  Office  Agricultural  Reports 
of  1855, 1856,  and  1858,  more  especially  the  last.  In  these  articles  the  distinguished  sec- 
retary of  the  Smithsonian  Institution  giyes  an  exposition  of  the  general  principles  of 
climatology,  which  he  applies  especially  to  the  climate  of  the  United  States.  They  are 
of  great  Talne,  and  well  worthy  of  the  attention  of  all  interested  in  this  subject.  I  here 
acknowledge  my  indebtedness  to  them. 

Sig.  2.    Vol.1. 
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The  table  is  the  result  of  the  observations  of  Prof.  W.  M.  Stew- 
art, and  presents  the  means  of  three  years: 

Tabular  $iatement  of  Wtfukfor  ihs  deferent  seasons  of  the  year. 


Point  from 
which,  Ac. 

N.  E. 
17^.  If,  S. 

N. 
N.  N.  W. 

N.  W. 

W.  N.  W. 

W. 

w.  s.  w. 

8.W. 
8. 8.  W. 

8. 
S*  S.  B. 

S.E. 
A.  8.  E. 

E. 

E.  N.  E. 

Calm. 


Spring. 

Snxnmer. 

Aatnnm. 

Winter. 

Amount. 

18 

14 

24 

27 

83 

8 

8 

6 

9 

80 

29 

17 

16 

42 

108 

8 

2 

2 

8 

20 

21 

8 

12 

88 

74 

3 

4 

6 

10 

22 

11 

18 

16 

18 

62 

6 

8 

3 

9 

20 

15 

17 

16 

14 

61 

18 

10 

10 

9 

42 

42 

42 

39 

81 

164 

20 

8 

12 

16 

56 

16 

10 

28 

17 

66 

3 

2 

8 

0 

8 

12 

80 

22 

7 

71 

4 

6 

8 

4 

16 

48 

81 

66 

84 

223 

N.  quadrant,  286. 


W.  quadrant,  178. 


8.  quadrant,  318. 


E.  quadrant,  160. 


From  this  it  is  seen,  that,  for  the  three  years  at  Glenwood, 
the  order  of  the  winds,  (grouping  them  in  quadrants,)  is,  in 
point  of  frequency,  as  follows:  First,  the  southerly  winds, 
followed  by  the  northerly ;  then  the  westerly,  and  finally  the 
easterly. 

37.  At  Knozville,  in  East  Tennessee,  the  order  for  the  same 
number  of  years,  is  as  follows : 


(1)  Westerly  and  southwesterly. 

(2)  Northerly  and  northeasterly. 
(8)  8outherly. 


(4)  Northwesterly. 

(5)  Easterly. 

(6)  8outhea8terly. 


These  facts  agree  with  the  views  expressed  above.  Although 
limited  and  insufficient,  they  clearly  indicate,  that,  at  the  sur- 
face, the  prevailing  winds  are  fVom  the  south  and  west;  that 
next  to  these,  those  from  the  north  are  most  prevalent,  and, 
finally,  that  easterly  winds  are  the  least  so.  The  observations 
of  a  greater  number  of  years  would  make  this  order  more  de- 
finite, but  would  not  change  it  materially. 

38.  The  quantity  of  rain  which  fklls  upon  the  surface  of  the 
State  is  not  excessive,  nor  is  it  equal  to  that  precipitated  upon 
the  States  further  South.     In  general^  however,  the  supply 
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is  amply  sufficient.  Temporary  droughts  do  oiu)asionally  occur, 
especially  during  the  summer  season,  and,  sometimes  with 
serious  consequences.  That  of  1860,  felt  so  severely  in  Tennes- 
see and  in  other  Southern  States,  is  an  example.  Such  droughts 
however,  are  exceptional. 

The  following  table  presents  the  mean  aggregate  quantities 
of  rain  and  snow  (melted)  precipitated  at  the  places,  and  for 
the  periods  specified.  The  water  is  supposed  to  remain,  for 
the  different  periods,  where  it  fell  in  uniform  sheets  or  strata, 
the  vertical  depth  being,  in  each  case,  the  measure  of  the 
quantity. 

Qtutntiiies  of  Bain  and  melted  Snow /or  the  eeaeons  and  the  year,  in  inehee 
and  kundredihi  qf  an  inch.  The  yeare  i:f  observation  are  gicen  under  each 
Station, 


Spring... 
Summer. 
Autumn 
"Winter. . 

Annual. 


KnoxTille, 
18M-1855, 
two  jears. 


10.12 

15.45 

8.02 

11.02 


44.61 


Lebanon, 

Dec.  '60,  Aug. 

1863,  nearly 

t)iree  years. 


10.55 
9.67 
7.54 

15.95 


48.61 


Naahrille, 

1844-1849,  fire 

years. 


15.04 
14.47 
18.49 
11.99 


64.99 


Glenwood, 
1851-1859, 
nine  years, 


12.28 
9.74 
9.15 

12.89 


44.06 


39.  I  close  this  notice  W!th  an  extract  from  H  recent  work  on 
the  climatology  of  the  United  States.^  The  author  is  speaking 
of  the  Mississippi  Valley  and  the  Atlantic  States. 

"  The  principal  feature  of  this  area,  as  a  whole,  is  its  adaptation  to  a 
great  range  of  vegetable  and  animal  life.  It  [the  climate]  is  extreme 
without  being  destructive,  and  it  brings  in  tropical  summer  temperatures, 
and  profusion  of  rain,  with  low  winter  temperatures,  near  to  those  of  the 
extreme  continental  climates;  and  the  result  is  a  condition  extremely  favor- 
able to  the  acclimation  of  tropical  and  semi-tropical  plants  and  animals. 
This  is  the  great  advantage  the  area  of  the  eastern  United  States  and  Mis- 
sissippi y alley  undoubtedly  has  over  Western  Europe,  or  the  distinction,  if 
not  an  advantage. 

"  The  semi-tropical  summer  is,  perhaps,  the  most  noticeable  feature  of  the 
measure  o^  heat  here.    •••••••At  Baltimore,  Cincinnati, 

and  St.  Louis,  we  have  a  mean  of  75°;  and  over  an  immense  area  border- 
ing the  Gulf  of  Mexico,  and  reaching  north,  nearly  to  the  85th  parallel, 


•  Climatology  of  the  United  States,  Ac.,  by  Lorin  Blodget,  Philadelphia,  1867. 
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we  have  a  mean  temperatore  of  8(P  or  more,  which  is  considerably  above 
that  of  many  portions  of  the  tropical  seas  of  Central  and  South  America. 
And  this  high  temperature  is  associated  with  the  peculiar  features  of  the 
temperate  climates  in  other  respects,  with  equally  distributed,  yet  abund- 
ant rains,  and  with  the  high  curve  of  daily  changes  which  belongs  to  the 
same  districts.    It  is  simply  an  excess  of  temperature  and  of  humidity,  en- 
grafted on,  without  otherwise  changing  the  characteristic  laws  elsewhere 
belonging  to  much  lower  temperatures.     •••••••!£  this 

measure  of  heat  occurred  without  this  great  daily  range,  it  would  make  the 
climate  simply  tropical;  but,  occurring  under  existing  circumstances,  it 
renders  the  country  capable  of  great  elasticity  in  the  adaptation  of  vegetable 
and  animal  forms.  Cotton,  Indian  com,  and  the  cane,  find  their  natural 
climates  here,  but  not  elsewhere,  in  any  considerable  degreoi  beyond  the 
tropics." 


THE  TTNAKA  OHAIN.  21 


CHAPTBB  n. 
THE  NATURAL  DIVISIONS  OP  THE  STATE. 

THX    TTNAKA    CHAIH^THB    TALLXT    OV    XA8T  TKHVXBSEX— THB   CUMBSB- 

LAKD  TABLX-LAin>. 

40.  The  great  physioal  features,  or  natural  divisions  of  the  State,  that 
form  the  subject  of  this  chapter,  belong,  with  the  exception  of  the  western 
part  of  the  Table-land,  to  the  Appalachian  Region.  (}  18.)  With  the  same 
exception,  they  constitute  that  one  of  the  three  poUHeal  divuiom  into  which 
Tennessee  is  divided,  known  as  JEkui  Tennet$ee.  The  remaining  natural 
divisions  will  be  considered  in  the  succeeding  chapters. 

I. — ^Thb  Unaka  Chain. 

41.  General  Character. — This  is  a  long  range  of  mountains, 
and  the  most  massive  of  all  the  Alleghany,  or  Appalachian 
Eanges.  Its  high  crest,  as  already  stated,  is,  for  the  most  part, 
the  line  dividing  Tennessee  and  North  Carolina.  As  here  to 
be  understood,  this  chain  is  not  a  single  great  ridge,  but  rath- 
er, especially  on  the  Tennessee  side,  a  long  belt  of  parallel  ridg- 
es, which  vary  at  different  points,  counted  across  the  chain, 
from  two  to  four  in  number.  One  of  these  is  the  main  axis; 
the  others  are  subordinate  and  more  or  less  broken,  but  all,  in 
general,  trending  in  the  same  direction.  The  range,  or  its 
main  axis,  is  continuous  lengthwise,  excepting,  principally, 
that  it  is  intersected  by  the  deep  and  rocky  cuts  of  the  tributa- 
ries of  the  Holston  and  Tennessee  Bivers  that  flow  out  of 
North  Carolina  and    the  northeastern    corner  of   Georgia.* 

*  The  names  of  these  tributaries  have  been  already  given.  (See  {  6.)  In  the  cuts 
or  narrtnoM,  aa  they  are  sometimes  called,  the  steep  mountain-slopea,  or  high  rocky 
clifb,  frequently  come  down  on  both  sides  to  the  water*s  edge.  The  rirers  in  passing, 
form  long  and  roaring  rapids.  A  few  years  ago  the  cuts  were  impassable  for  travelers. 
But  now  good  roads  run  through  several  of  them.  The  most  remarkable  is  the  rood  up 
the  Ocoee  to  the  Ducktown  Copper  Mines.  This  passes  through  tortuous  narrows  for 
twelve  or  thirteen  miles.  It  is  but  little  above  the  water's  edge  and  has  been,  nearly  all 
the  way,  either  cut  out  of  solid  clifllsi,  or  dug  out  of  the  precipitous  mountain  side. 

Formerly,  most,  or  all  of  the  travel  between  the  Valley  of  East  Tennessee  and  the 
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These  divide  it  into  sectioDB;  but  the  sections,  abutting  end  to 
end,  are  merely  links  of  the  great  chain.* 

42.  The  Unaka  Chain  presents,  in  one  of  its  longest  sections 
— that  between  the  deep  cuts  of  the  Big  Pigeon  and  the  Little 
Tennessee — numerous  peaks  but  a  few  feet  lower  than  the 
highest  of  the  Black  Mountains  in  North  Carolina,  and,  with- 
out exception,  the  boldest  and  greatest  mountain -mass  east  of 
the  Mississippi.  As  a  whole,  it  is  the  wildest  feature  in  the 
physical  geography  of  Tennessee;  its  geological  formations  are 
not  found  elsewhere  in  the  State,  and  are  important  repositories 
of  minerals ;  its  botanical  and  agricultural  characteristics  are 
peculiar  and  well  worthy  of  notice.  For  amateurs,  its  "bald" 
summits,  its  semi-arctic  plants  and  balsam  peaks,  the  mag- 
nificent scenery  it  affords;  its  roaring  rapids  and  wild  cascades; 
its  game,  and  the  "trout"  of  its  cold  streams,  altogether,  make 
it  an  elysium. 

What  I  propose  to  say  here,  refers  to  the  surface  features  of 
the  chain.  Its  formations,  minerals,  and  soils,  will  be  discussed 
in  the*  parts  of  the  Beport  to  which  these  subjects  are  respect- 
ively assigned. 

43.  Extent  and  Relations;  the  Blue  Bidge, — Coming  out  of 
Virginia,  the  chain  pursues  a  somewhat  serpentine,  though,  in 
general,  direct  southwesterly  course,  along  the  Tennessee  and 
North  Carolina  line,  into  Georgia.  Its  length,  within  the 
northern  and  southern  limits  of  Tennessee  is  about  200  miles  j 
it  extends,  however,  a  considerable  distance  each  way  beyond 
these  limits.  Its  relations  to  the  Blue  Bidge,  to  the  rivers  of 
the  western  part  of  North  Carolina,  and,  in  general,  to  the 

Tftlle  jB  of  North  Carolina  passed  over  the  mountains.  Bat  the  cats  are  now  assuming 
much  importance  as  the  great,  but  narrow  gate-ways  between  the  former  Talleys  and  the 
southeast.  Four  hare  been  surveyed  with  reference  to  the  location  of  railroad  lines 
through  them.  The  KnozTille  A  Charleston  Railroad,  now  under  oonstruotion,  runs 
through  the  out  of  the  little  Tennessee. 

*  Several  prominent  portions  of  the  chain,  lying  in  different  and  distant  counties, 
have  the  name  Unaka  applied  locally  to  them.  As  it  is  desirable  for  greater  conve- 
nience and  for  other  reasons,  that  the  entire  range  should,  like  the  Btue  Bidge,  have  a 
general  and  distinctive  name,  I  have  in  this  Report,  borrowing  the  one  above,  denomi- 
nated it  the  UfuUca  C^ain, 

Haywood,  in  his  "Natural  and  Aboriginal  History  of  Tennessee,"  (Nashville,  1823,) 
appears  to  use  Unaka  in  the  same  general  sense.  He  spells  it  Unaea,  and  says :  ^*East 
Tennessee  is  divided  ft-om  North  Carolina  by  the  Unaca  or  White  Mountains— Unica,  in 
the  Cherokee  language,  signifying  white." 

Why  they  were  called  White  Mountaina,  I  cannot  say.  It  may  have  been  for  the  reason 
that,  in  winter,  they  are  f^quently  capped  with  snow,  and,  in  summer,  with  white 
clouds. 
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Tenneesee  and  New  Siver  Slope,  have  already  been  noticed.* 
In  Virginia,  aecording  to  the  best  maps  within  my  reach,  the 
Unaka  Chain  and  the  Blue  Bidge  converge  and  finally  unite; 
the  former  thus  becomes  a  great  branch  of  the  latter, 

44.  The  portion  of  the  Unaka  Chain  within  the  limits  of 
Tennessee — and  to  this  portion  our  attention  will  be  mostly 
oonfined — ^presents  a  strip;  which,  in  breadth,  will  average 
abont  twelve  or  fonrteen  miles,  varying,  however,  from  two  or 
three  to  twenty  miles.  Excluding  the  coves,  confined  within 
ito  ridges,  it  covers  an  area  of  not  far  from  2000  square  miles. 

45.  Large  parts,  and  generally  the  southeastern  parts,  of  all 
the  counties  adjacent  to  the  North  Carolina  line,  are  made  up 
of  the  Unaka  Bidges.  These  counties  are  Johnson,  Carter, 
Washington,  Greene,  Cocke,  Sevier,  Blount,  Monroe,  and  Polk. 
In  Johnson  the  ridges  lie  in  such  a  manner  as  to  completely 
enclose  the  valleys,  or  rather  the  great  cove,  of  this  county.  In 
Carter,  too,  they  nearly  enclose  the  valleys.  Greene  has  less 
of  its  surface  covered  by  the  Unaka  Bidges  than  any  of  the 
other  counties  mentioned.f 

46.  Bidges  and  Outliers, — It  has  been  stated  that  the  chain 
under  consideration  is  a  belt  of  parallel  ridges.  In  general,  it 
might  be  said,  that  the  Tennessee  portion  is  divided  longitudi- 
nally into  two  ranges— one  the  high  main  axis,  including  its 
great  spurs,  the  other  a  subordinate  series  or  chain  of  outliers, 
mostly  detached  and  lying  along  the  base  of  the  former, 
though  generally  separated  by  long  coves.  This  typical  char- 
acter, however,  does  not  always  hold  good,  the  greatest  depart* 
ure  from  it  being  northeast  of  the  French  Broad,  or  of  the  Big 
Pigeon.  Some  of  the  local  features  and  principal  ridges  of 
the  chain  are  pointed  out  below. 

47.  In  the  northeastern  corner  of  the  State,  north  of  the 
Watauga  River,  in  Johnson  and  Carter  counties,  the  Unaka 
Chain  is  divided  lengthwise  into  three  leading  ridges  or  moun- 
tains separated  by  wide  and  beautiful  valleys.  These  ridges, 
seen  from  some  points,  appear  to  be  parallel,  but  in  reality 
they  converge  towards  the  northeast,  the  two  most  westerly 

^Sm  U  6i  7. 11,  and  16. 

t  These  counties  may  be  named  the  Unaka  Oowntiet.  SolliTan  and  McMinn  hare 
their  eastern  boundaries  along  the  crests,  respectively,  of  two  western  outliers  of 
the  chain,  and  have,  therefore,  but  little  of  their  surfaces  with  the  Unaka  area.  For  this 
reason  they  are  not  included  in  the  abore  group. 
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coming  together  and  blending  in  a  common  ridge,  as  they 
enter  Virginia,  which  also,  further  to  the  northeast,  unites 
with  the  most  easterly  and  remaining  one.     (See  Map.) 

48.  The  most  easterly,  is  the  Stone  Mountain  Bange,  called 
also  Iron  Mountain.*  This  is  a  long  bed  of  a  few  crowded 
ridges,  along  the  highest  of  which  the  State  line  runs.  It  ex- 
ends  southward  to  the  Watauga.  •  Forge  Mountain,  a  sandstone 
mountain,  the  southern  end  of  which  is  a  short  distance  east  of 
Taylorsville,  is  one  of  its  ridges.  To  the  northeast,  just  within 
Virginia,  the  Stone  Mountain  culminates  in  the  grand  and 
conspicuous  summit — the  White  Top.  Other  peaks,  south- 
west of  the  White  Top,  are  Beech  Summit^  Cat  Face,  Slate 
Face,  &c. 

49.  The  second,  or  middle  ridge,  is  Iron  Mountain.  This  is  a 
long,  heavy,  straight  ridge  running  through  Johnson  and  Car- 
ter— a  portion  forming,  for  some  distance,  the  boundary  between 
the  two  counties.  It  is  separated  from  Stone  Mountain  by  the 
valley-lands  of  Johnson.  It  is  cut  through  both  by  the  Watauga 
and  Big  Doe  Bivers,  but  nevertheless,  continues  as  a  well  de- 
fined range  to  the  southern  part  of  Carter,  where  it  gradually 
sinks  away.  South  of  the  Watauga,  it  is  separated  from  moun- 
tains on  the  east  by  along,  very  narrow  valley,  the  most  im-' 
portant  and  widest  part  of  which  is  Doe  River  Cove,  in  Carter. 

50.  The  last  and  most  westerly,  is  HolstSn  Mountain.  This 
is  separated  from  Iron  Mountain  by  a  curious,  very  elevated 
basin  of  limited  extent,  called  Shady,  and  by  the  large  Valley 
of  Stony  Creek.  It  runs  out  boldly  from  its  brother  ridges  into 
the  '*open  country,"  and  terminates  abruptly  a  few  miles  north 
of  Elizabethtown. 

51.  I  may  add  here,  too,  as  pertaining  to  this  group,  an  iso- 
lated sandstone  ridge  called  Doe  Mountain.  It  rises  up  in  the 
lower  part  of  the  Johnson  County  Valley,  and  divides  the  latter 
longitudinally  into  two  portions,  which,  however,  imite  again 
around  the  southern  end  of  the  mountain.    It  commences  near 

•As  on  Mr.  Rhea*8  Map.  There  is  much  conftision  resulting  Arom  the  indiscriminate 
use  of  local  names  by  those  living  among,  or  in  the  vicinity  of,  thK  Unaka  Ridges. 
BometimeB  a  well  defined  ridge  has  two  or  three  different  names.  In  many  csro?,  the 
same  name  is  applied  to  two  or  more  distinct  ridges,  and  sometimes  when  they  are  bat 
a  few  miles  apart.  There  are,  for  example,  more  than  half  a  dozen  **Iron  Mountains" 
in  the  Unaka  Chain,  three  of  which,  at  least,  are  in  Johnson  and  Carter,  and  which  too, 
flrom  some  points,  may  ail  be  seen  at  the  same  time.  In  selecting  names,  I  have  take 
those  most  used,  except  in  cases  where  the  use  of  such  would  lead  to  confusion. 
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Taylorsville  and  extends  nearly  to  the  Watauga.    Towards  its 
Bontbern  end,  it  is  cut  into  by  Doe  Creek. 

52.  Tbe  eastern  part  of  Carter,  soutb  of  tbe  Watauga  Valley 
and  east  of  the  Iron  Mountain  Bange,  forms  a  region — a  por- 
tion of  tbe  TTnaka  area — ^from  12  to  14  miles  across,  nearly 
square,  or  rhombic,  in  shape,  and  drained  mostly  by  the  tribu- 
taries of  Doe  Biver.  This  region  is  very  rough,  and  is  remark- 
able for  the  great  mountains  which  bound  it  on  the  southeast 
and  south,  and  for  the  transverse  direction  (more  or  less  north- 
west and  southeast)  of  several  of  its  included  ridges.  Within 
it,  on  the  upper  waters  of  the  Big  Doe,  lies  an  isolated  group 
of  mountain-hemmed  valleys,  called  collectively  Crab  Orchard. 
This  name  I  extend  to  the  whole  region  specified.  The  follow- 
ing are  some  of  its  principal  ranges  and  its  limits : 

53.  On  the  north  and  west,  this  region  is  limited  by  a  sand* 
stone  border,  which  may  be  called  the  Flint  Range,  This 
range  is  broken  and  not  well  defined.  Starting  from  the  State 
line  below  the  Watauga,  it  may  be  regarded  as  running  west- 
ward until  near  Iron  Mountain,  where^  bending  around  to  the 
southwest,  it  runs  to  the  southern  part  of  Garter  parallel  with 
the  Iron  Mountain,  and  separated  from  it  by  the  narrow  valley 
and  Doe  Biver  CovC;  mentioned  above.  (§49.)  The  range  is 
intersected  at  several  points,  near  to  one  another,  by  the  main 
tributaries  of  Doe  Biver  just  before  they  unite  in  Doe  Biver 
Cove;  the  parts  thas  cut  off  from  bold  knchs,  against  which  the 
ridges  dividing  the  tributaries — the  transverse  ridges,  by  the 
way,  referred  to  above — abut,  and  with  which  they  unite. 

54.  Upon  the  east  and  south,  the  Crab  Orchard  region  is 
bounded  by  the  State  line  which  here  projects,  in  a  great  bend 
or  angle,  to  the  southeast.  Leaving  the  Watauga  the  line  pur- 
sues, at  first,  a  straight  course,  passing  over  an  interval  of  sev- 
eral miles  in  which  the  Unaka  Chain  is  broken  and  loses,  to 
some  extent;  its  continuity.  Towards  the  southern  part  of  the 
region,  however,  it  passes  near  and  along  the  crests  of  several 
noble  mountains — the  Humpbacks^tho  Big  Yellows,  and  the  i^oan 
— ^bending,  at  the  same  time,  to  the  west,  with  the  latter  range. 
These  mountains  thus  form  a  portion  of  the  southeastern  and 
southern  border  of  Crab  Orchard,  overlooking  the  group  of 
valleys — the  local  Crab  Orchard — ^which  lie  at  their  northwest- 
em  base.    (See  Map.) 
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55.  The  Soan,  tboagh  not  having  the  highest  peaks,  is,  in 
some  respects,  the  grandest  mountain  of  the  TTnaka  Chain.  It 
is  high  and  massive,  and  has  a  chain  or  snccession  of  b\3aatifal 
bald  places  or  ^^balds,''*  which  extends  for  several  miles  along 
its  summit. 

The  greater  part  of  the  Big  Yellow  Mountain  lies  in  North 
Carolina.  Prof.  Guyot,  in  speaking  of  the  region  between  the 
TTnaka  Chain  and  the  Blue  Bidge,  and  of  the  clusters  of  high 
mountains  within  it^  calls  the  Boan  and  the  Grand  Father,  (the 
latter  the  highest  part  of  the  Blue  Bidge  and  facing  the  Roan,) 
'<the  two  great  pillars  on  both  sides  of  the  Northgate  to  the 
high  mountain  region  of  North  Carolina.  *  *  *  *  That  gate 
is  almost  closed  by  the  Big  Tellow  Mountain."t 

The  State  line,  after  running  southwestward  along  the  ridge  of 
the  Boan,  for  nearly,  or  quite,  half  a  dozen  miles,  and  when  not 
far  from  its  southwestern  "blufT'  end,  (the  mountain  in  this 
direction  terminating  very  abruptly,)  leaves  it  suddenly  and 
runs  north  and  west,  over  a  connecting  ridge,  across  to  a 
second  Iron  Mountain,  This  leaves  the  Crab  Orchard  region, 
for  the  most  part,  to  the  northeast. 

56.  The  Unaka  Chain,  in  the  extreme  southern  part  of  Car- 
ter County — in  the  region  of  Limestone  Cove — is  reduced  to 
narrow  limits.  On  account  of  the  abrupt  ending  of  the  Boan, 
the  Iron  Mountain,  just  mentioned,  lying  several  miles  to  the 
northwest,  becomes  the  main  range  of  the  Unaka.  The  State 
line  runs  along  its  crest. 

57.  This  Iron  Mountain  is  a  heavy  ridge  coming  out  of  the 
Crab  Orchard  region.  It  runs  in  a  southwesterly  course,  and 
is  continuous  with  the  eastern  range  of  Washington  County. 
It  is  but  a  few  miles  east  of  the  disappearing  and  crowded  ends 
of  the  Flint  Bange  and  of  the  first  mentioned  Iron  Mountain, 
being  separated  from  them  by  Limestone  Cove,  before  referred 
to,  which  is  a  small,  narrow  valley  on  the  head  waters  of  Indian 
Creek. 

58.  In  Washington  County,  the  Unaka  Mountains  consist, 
in  general;  of  two  parallel  subordinate  beds,  (§  46,)  which  are 
separated  by  a  long,  straight  valley,  called  Greasy  Cove, 

•  So  called  bj  ihose  liring  In  the  region  of  the  Unaka  and  the  Blue  Ridge.    The  b<Udt» 
in  general,  will  be  spoken  of  specially  ftirther  on. 

t  Am.  Jour.  Sci.,  Noy,,  1860. 
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59.  The  eastern  bed  maj  be  designated  the  Bald  Mountain 
Bange.  It  runs  to  the  southwest,  continuing  the  State  line,  and 
has  many  great  spurs  and  several  prominent  bald  peaks.  The 
Iron  Mountain,  of  the  southern  part  of  Carter,  may  be  regard- 
ed as  forming  a  part  of  it.  As  it  enters  VTashington  County, 
the  range  rises  up  in  a  high,  bold  mountain,  locally  known  as 
the  Unaka.  In  the  southern  part  of  the  county  it  swells  up 
again  and  forms  the  &reat  Bald,  well  known  in  this  section  of 
the  State  for  its  eleration  and  the  bald  which  crowns  it. 

60.  The  western  bed  may  be  called  the  Buffalo  and  Bich 
Mountain  Bange.  Its  northern  end  rises  up  right  in  the  midst 
of  the  lowlands,  at  a  point  nearly  opposite  the  bluff  terminus 
of  the  Holston  Mountain.  (§60.)  From  this  point  it  puraues 
a  southwesterly  course,  parallel  with  the  Bald  Mountain  Bange, 
until  it  strikes  the  Greene  County  line.  It  passes  entirely 
through  Washington  County,  but  is  intersected  by  the  Noli- 
chucky,  the  northern  part  constituting  Buffalo  and  Cherokee 
Mountains,  and  the  southern,  Bich  Mountain,  &c.  It  is  real- 
ly a  double  range,  inclosing  two  small  coves,  the  most  important 
of  which  is  Bompass  Cove,  extending  southwestward  from  the 
Nolichucky. 

61.  Entering  Greene  County,  we  find  the  Unaka,  within 
Tennessee,  reduced  suddenly  to  a  single  massive  ridge.  This 
is  due  to  the  large  S-shaped  bend  that  the  State  line  makes 
along  the  southern  boundary  of  Washington  County.  Soon 
after  passing  the  Great  Bald,  the  line,  leaving  the  Bald  Moun- 
tain Bange,  crosses  over  northward  and  westward,  until  it 
reaches  the  massive  ridge  mentioned.  (See  Map.)  This  is  the 
conspicuous  mountain  lying  to  the  southeast  of  Greeneville,  and 
is  in  a  line  with  the  Buffalo  and  Bich  Mountain  Bange  of 
Washington. 

In  the  Southern  part  of  Greene  two  other  well  marked 
ranges  occur. 

62.  The  ridge,  or  mountain,  lying  to  the  southeast  of  Greene- 
ville, belongs  to  what  may  be  called  the  Big  Butt  Bange,  the 
northern  end  being  well  known  as  the  "  Big  Butt."  It  starts 
up  just  within  Washington,  in  a  bold,  high  summit,  presenting 
a  bald,  and  partially  separated  by  a  gap  from  the  Buffalo  and 
Bich  Mountain  Bange.  It  runs  for  more  than  half  a  dozen 
miles  to  the  southwest,  forming  a  straight,  high  mountain,  pre<> 
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senting,  in  its  course,  several  bald  places,  and  sending  off  short, 
but  heavy,  spurs.  Further  southward  it  sinks  to  a  lower  and 
less  direct  ridge,  which,  however,  may  be  regarded  as  a  portion 
of  the  same  range.  This  portion  continuing  the  State  line, 
forms  an  elbow  to  the  southeast,  in  which  course  it  bends  around 
near  the  Warm  Springs,  on  the  French  Broad  Biver,  in  North 
Carolina. 

63.  Before  reaching  the  point  where  the  last  range  loses  its 
greater  elevation.  Paint  Mountain  rises  up  close  upon,  or  form- 
ing, its  western  flank.  This  mountain  soon  becomes  a  distinct 
range  running  more  directly  southwestward  to  the  French 
Broad,  which  it  strikes  at  the  '^Painted  Eock,'  forming  with  its 
rocks  and  its  bluff  end,  the  narrows,  and  the  great  mural  es- 
carpment and  amphitheatre  of  solid  sandstone,  so  well  known 
to  travelers  on  the  French  Broad. 

Paint  Creek,  draining  a  very  rough  and  rapidly  descending 
valley,  flows  out  from  between  this  mountain  and  the  southern 
part  of  the  former  range. 

64.  Northwest  of  Paint  Mountain,  and  separated  from  it  by 
a  cove  and  a  long  valley,  (^Peck's  Trough^  is  an  outlier,  a  long, 
straight  ridge,  called  Meadow  Greek  Mountain,  It  first  appears 
in  the  southern  part  of  G-reene,  gradually  swelling  up  from  the 
lowlands,  and  runs  in  a  southwesterly  direction  to  the  French 
Broad,  in  Cocke  County. 

65.  After  crossing  the  French  Broad,  there  are  in  Cocke 
County,  several  subordinate  ranges,  continuations,  to  some  ex- 
tent, of  those  in  Greene.  The  range  which  marks  out  the  State 
line,  is  at  first,  for  several  miles,  poorly  defined,  being  very  low 
and  broken.  Within  six  or  seven  miles,  however,  it  rises  rap- 
idly, and  soon  becomes  one  of  the  greatest  mountains  of  the 
Unakas. 

66.  Southwest  of  the  Big  Pigeon,  the  TJnaka  Chain  through- 
out, may  be  divided  generally,  in  accordance  with  the  typical 
character,  ( §  46,)  into  two  parallel  but  unequal  ranges.  The 
first,  which  I  will  call  the  G-reat  Smoky,  is,  in  much  of  its 
extent,  the  State  boundary.  It  is  the  greatest  bed  of  moun- 
tains in  Tennessee,  having  the  highest  peaks,  and  occupying 
with  its  high  ridges,  a  large  area.  The  second  is  a  range,  or 
chain,  of  prominent,  isolated,  and  long  mountains,  all  arranged 
lengthwise,  nearly  in  the  same  line,  and  composed  of  the  same 
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sandstones  and  conglomerates.  They  are  all.  outliers  skirting, 
at  intervals,  the  northwestern  base  of  the  Smoky  Bange. 
They  appear,  in  most  cases,  to  rise  np  massively  and  inde- 
pendently, just  within  the  southeastern  edge  of  the  East  Ten- 
nessee Valley.  The  whole  chain  may  be  named,  from  one  of 
its  principal  mountains,  the  Chilhowee  Bange. 

The  interval  between  the  ranges  is  occapied  by  narrow  val- 
leys or  coves,  and  nameroos  ridges  and  spurs.  The  ridges  and 
spurs  havO;  generally,  a  much  lower  elevation  than  the  princi- 
pal ranges ;  in  a  few  caseS;  however,  they  become  high,  and 
conspicuous  mountains. 

67.  The  first  range — ^the  Chreat  Smoky — ^has  several  local 
names.  That  of  Gfreat  Smoky ^  as  well  as  that  of  Unaka^  is  very 
generally  applied  to  the  more  northeastern  portions.  In  the 
southern  part  of  Blount  County,  a  portion  is  called  the  Bald 
Mountain,  on  account  of  the  balds  upon  it.  The  section  between 
the  Little  Tennessee  and  Hiwassee  Bivers  is  often  locally  de- 
nominated Vhaka.  In  Folk,  south  of  the  Ocoee,  another  por- 
tion is  known  as  the  Frog  Mountain, 

Along  the  State  line,  in  Sevier  and  the  eastern  part  of  Blount, 
this  range  attains  its  greatest  development.    (§  42.) 

68.  The  general  course  of  the  Smoky  Bange  is  southwest. 
It  makes,  however,  as  may  be  seen  by  reference  to  the  map, 
a  great  elbow,  or  angle,  to  the  southeast  in  passing  around 
the  head  waters  of  the  Tellico  Biver. 

Within  a  few  miles  of  the  Hiwassee  Biver,  the  State  line 
leaves  the  course  of  the  highest  ridges  and  runs  in  a  straight 
direction,  nearly  due  south,  to  the  Greorgia  boundary,  a  distance 
of  about  sixteen  miles.  This  throws  the  range  within  Ten- 
nessee, and  gives  to  the  State,  as  it  were,  accidently,  a  most 
interesting  triangular  area — the  Ducktoum  Region.  This  region 
is,  physically,  a  portion  of  one  of  the  mountain  valleys,  or 
basins  of  North  Carolina  and  Georgia. 

69.  The  second,  the  Chilhowee  Bange — ^that  of  the  outliers — 
being  a  chain  of  detached  mountains,  has  its  parts  more  defi- 
nitely named. 

English's  Mountain^  lying  lengthwise  between  Newport  and 
Sevierville,  is  the  first.  It  breaks  up  from  the  lowlands,  three 
or  four  miles  southwest  of  the  former  place,  and  Is  nearly  a 
dozen  miles  in  length. 
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70.  Chilhowee  Mountain^  whose  bluff  end  first  appears  five  or 
six  miles  west  of  Sevierville,  is  the  second.  This  mountain, 
coming  out  of  Sevier  County,  runs  thrbugh  Blount  and  termi- 
nates at  the  Tennessee  Biver.  It  is  the  loHgest  and  most  im- 
portant of  the  series.  Little  Biver,  in  Blount,  cuts  through  it. 
The  Montvale  Springs  are  at  a  point  of  its  northwestern  base 
south  of  Maryville. 

^  71.  In  Monroe  County  there  are  two  short  mountains  in  the 
Chilhowee  line,  lying  between  Play-Ball  Creek  and  Tellico  Biv- 
er. Taken  together,  they  may  be  designated  as  the  Ghiide 
Mountain. 

72.  Leaving  the  last  mountain,  and  passing  over  an  interval 
of  eight  or  ten  miles,  the  last  of  the  chain  rises  up  boldly  fi*om 
the  valley^  and  runs  on  into  Polk  County,  terminating  at  the 
Ocoee  Biver.  This  outlier  is  called  Stafa  Mountain  ;  next  to 
Chilhowee,  it  is  the  greatest  of  the  range.  It  is  cut  in  two  by 
the  Hiwassee  Biver. 

73.  Elevation  above  the  Sea. — The  general  elevation  of  the 
Unaka  Chain,  along  the  Tennessee  boundary^  is  doubtless 
greater  than  that  of  the  part  of  the  Blue  Bidge,  within  the 
limits  of  North  Carolina.  It  cannot  be  much,  if  any  less  than 
6000  feet.  One  long  section  of  the  chain^  that  between  the 
French  Broad  and  the  little  Tennessee,  has  indeed,  an  average 
elevation  much  greater.  Prof.  Guyot,  in  speaking  of  this  sec- 
tion, says : 

"Though  its  highest  summits  are  a  few  feet  below  the  highest  peaks  of 
the  Black  Mountain,  it  presents  on  that  extent  of  66  miles,  a  continuous 
series  of  high  peaks  and  an  average  elevation  not  to  he  found  in  any  other 
district,  and  which  give  to  it  a  greater  importance  in  the  geographical 
structure  of  that  vast  system  of  mountains.  The  gaps  or  depressions,  never 
fall  helow  6000  feet,  except  towards  the  southwest  and  beyond  Forney 
Bidge;  and  the  numher  of  peaks,  the  altitude  of  which  exceeds  6000  feet, 
is  indeed  very  large."* 

*  For  the  last  ten  years,  Prof.  Arnold  Guyot,  of  Princeton,  N.  J.,  has  deroted  the 
greater  parts  of  the. summers  to  the  study  of  the  geography  of  the  Alleghany,  or  Appa* 
lachian  system,  and  to  the  measurement  of  its  mountains.  During  four  of  these  sum- 
mers—those of  1856,  *58,  'fi9,  and  '60— he  has,  attended  by  assistants,  given  his  attention 
to  the  mountains  of  North  Carolina  and  to  those  of  the  Unaka  Chain.  It  is  to  his  able 
researches,  in  connection  with  the  levels  of  the  surveyed  railroad  lines,  that  pass 
through  the  valleys,  or  water  gaps,  of  the  chain,  and  to  his  kindness  personally,  that  I 
am  almost  wholly  indebted  for  the  very  satisfactory  series  of  elevations  presented  in 
the  following  tables.    ( Am.  Jour.  Sci.,  Sept.,  1S67,  and  Nov.,  1860. ) 

Mr.  8.  B.  Buckley  has  given  us  valuable  and  interesting  oontributions  bearing  upon 
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The  measurements  hitherto  made  in  the  Unaka  Chain  have 
been  almost  eutirely  confined  to  its  main  axis.  The  general 
elevation,'  therefore^  of  the  outliers  upon  the  northwestern  side, 
cannot  be  given  with  any  accuracy.  It  may  be  estimated  at 
about  2500  feet. 

i^.  The  following  tables  embrace  the  peaks  and  gaps  that 
have  been  measured,  with  their  heights  in  feet  above  tide-water. 
The  heights  of  a  number  of  points  in  the  valleys  and  water- 
gaps  immediately  around  the  mountains,  oi^  in  their  vicinity^ 
are  also  given  for  comparison. 

(1.)  The  first  table  includes  sevend  high  points  of  the  Stone  Mountain 
Bange,  ( 2  48, )  and  of  the  neighboring  valleys.  Balsam  Mountain  is  sev- 
eral miles  northeast  of  White  Top ;  both  are  in  Virginia. 

Balsam  Mountain,  Ya., 5,700  (about) Guyot. 

White  Top.  "    6,680 " 

Cat  Pace  Mountain,  Tenn., 4,918 Guyot. 

State  Gap,  (Tenn.  &  N.  G.  line.).^400  (about) " 

ShnlVs  Mill-pond,  Main  Watau- 
ga, N.  C., 2,917 R.  R.  Survey. 

Taylorsville,  Tenn^ 2,896 Guyot. 

State  Line,  (Tenn.  &  N.  0..,)  in 

Watauga  Valley, 2,131 R.  R.  Survey. 

(2.)  The  following  are  prominent  points  upon  the  Yellow  and  Roan 
Range.    (§66.) 

Yellow,  (above  Brigg's  house,) 6,168 Guyot. 

Little  Yellow,  (highest,) 6,196 " 

Roan,  Cold  Spring, «6,182 " 

«*      Grassy  Ridge  Bald 6,280 " 

"     High  Knob 6,806.. " 

"      High  Bluff. 6,296 " 

Toe  Kver  Ford,  in  N.  C...     2,182 « 

Brigg's  house,  foot  of  Roan,  N.  C,  2,767 " 

(8.)  The  following  is  the  height  of  Bald  Mountain,  the  only  measured 
peak  of  the  Bald  Mountain  Range,  (}  69,)  so  far  as  I  know.  The  heights 
of  Burnsville  and  Joneeborough,  are  added  for  comparison. 

the  elevation  of  the  Great  Smoky  Bange.  He  measured  many  points,  along  and  near  the 
State  line  in  Cocke  and  Sevier  Counties,  which  were  afterwards  measured  by  Prof.  Guy- 
ot. Mr.  B.'s  heights  are  greater  than  Prof.  Gnyot*8  by  quantities  varying  fh>m  60  to  190 
feet  and  more,  mostly  for  the  reason  that  the  altitudes  of  the  bases  he  started  f^ora 
were  too  great.    (Jour.  Sci.,  Mar.,  1859.) 

The  lamented  Dr.  E.  Mitchell,  of  Chapel  Hill,  N.  C,  and  Prof.  W.  C.  Kerr,  of  David- 
son College,  have  likewise  made  measurements  in  the  Unaka  Chain.  The  former  many 
years  ago.    ( Jour,  Bei. ,  April,  1839.) 
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Bald  Mountain 6,560 .....Kerr  k  Guyot. 

Burnsville  Oourt-Hoose,  K.  C 2,840 B.  R.  Suryey. 

Jonesborough,  Tenn 1,784. E.  T.  &  Va.  B.  B. 

(4.)  I  cannot  give  the  exact  height  of  the  Big  Butt  Bange.  ({  62.) 
The  higher  portion,  however,  is  not  much,  if  any,  less  than  6000  feet  above 
the  sea.  Col.  T.  Johnson,  of  Greene  County,  who  is  interested  in  property 
upon  this  range,  in  a  letter  of  March,  1859,  says:  "There  are  two  high  peaks 
near  the  Cold  Sjf>ring'*  [a  noted  spring  and  summer  retreat  near  the  north 
end  of  the  range]  "which  have  the  same  height,  and  are  from  5000  to 
5600  feet  above  tide-water.  There  have  been  two  measurementa  made, 
but  neither,  I  think,  is  very  reliable." 

Adding,  for  comparison,  the  elevation  of  the  depot  at  Greeneville,  we 
have  then : 

Big  Butt  Bange  (highest  point). ...5,000  (?) - 

Greeneville  (Depot) 1,581 E.  T.  &  Va.  K  B. 

(5.)  The  following  table  includes  points  of  the  Great  Smoky  Bange  be- 
tween the  French  Broad  and  Little  Tennessee.  ({J  67  &  78.)  Most  of  them 
are  on  the  State  line.  The  elevation  of  a  few  points  in  the  valleys  and  wa- 
ter-gaps are  given  as  before : 

Warm  Springs,  N.  C 1,826. 8. ..Bench-mark  B.  B 

"  "     Piazza  of  Hotel...l,886 Guyot. 

Tennessee  Line  on  the  French 

Broad., 1,264 B.  K  Survey. 

W.  H.  Campbell's  house,  head  of 
Big  Creek,  tributary  of  the 
French  Broad 3,287 Guyot 

Indian  Grave  Gap,  (between  Fr. 

Broad  and  Big  Pigeon) 4,288 " 

Man  Patch  Gap,     (do) 4,892 

Bear-wallow  Mt,    (do) 4,659 

Bear- wallow  Mt.  Gap  to  Fine's 

Creek,  (do) 4,116 

Luftee  Knob,  (on  Tenn.  Line  at 

the  corner  of  Haywood  and 

Jackson,  Counties,  of  N.  0. 

The  points  below  are  between 

this  and  the  gap  of  the  Lit- 
tle Tennessee.) 6,238* " 

Thermometer  Knob 6,157 " 

Bavens  Knob 6,280 " 

*Thi8  elevation  may  not  be  correct  within  a  few  feet.    Prof.  G.  states  that  he  was 
interrapted  when  at  this  point  by  a  storm. 
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Tricorner  Knob 6,188 Guyot. 

Mt.  Guyot,  (so  named  by  Mr. 

Buckley,  in  Tenn.,) •-•...6,686 " 

Mt.  Henry 6,878 « 

Mt.  Alexander 6,447 " 

South  Peak 6,299 " 

The  Three  Brothers, — ^highest  or 

central  Peak 6,907 " 

Thunder  Knob 6,682 " 

Laurel  Peak 6,922 << 

Bernhardt  Gap 6,220 " 

Top  of  Richland  Ridge 5,492 »* 

Indian  Gap ...,.6,817 «» 

Peck's  Peak 6,282 «« 

Mt.  Ocona 6^186 » 

Right-hand,  or  New  Gap ..6,006 " 

Mt.  Mingus 5,694 " 

Group  of  Bullhead  in  Tennessee: 

Central  Peak,  or  Mt.  LeConte.....6,612 « 

West  Peak,  or  Mt.  Curtis 6,568 « 

North  Peak,  or  Mt.  SaflTord .6,685 « 

Cross  Knob 5,981 " 

Neighbor 5,771 « 

Master  Knob 6,018 „ " 

Tomahawk  Gkip 5,450 « 

Alum  Cave 4,971 - " 

Alum  Cave  Creek,  junction  with 

LitUe  Pigeon  Biyer 8,848 " 

Road  Gap 5,271 « 

Mt.  Collins 6,188 - 

Collin's  Gap 6,720 « 

Mount  Love 6,448 « 

Clingman's  Dome 6,660 « 

Mt.  Buckley 6,599 « 

Chimzey  Knob 5,588 , « 

Big  Stone  Mountain 5,614 <« 

Big  Cherry  Gap '. 4,888 « 

Comer  Knob 5,246 « 

Forney  Ridge  Peak ...5,087 »< 

Snaky  Mt 5,195 « 

Thunderhead  Mt 5,520 , " 

Eagletop 6,488 " 

Spence  Cabin 4,910 " 

Turkey  Knob 4,740 « 

Opossum  Gap 8,840 « 

North  Bald •••••• •• «4,711  ••••—•••, .«•••••,,««  '* 

The  Great  Bald's  Central  Peak  .....4,922 « 

Big.  3.     Vol.  1. 
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South  Peak 4,708 Guyot. 

Tennessee  River  at  Hardin's 899 " 

Ghilhowee  Mi.,  summit  road  to 

Montvale  Springs 2,462 - " 

Montvale  Springs,  Tenn 1,298 " 

(6.)  Between  the  Little  Tennessee  and  the  Hiwassee,  we  have  the  follow- 
ing elevations: 

Hangover  Knob,  over 5,800 Guyot. 

Haw  Knob,  over 6,800 <* 

Beaverdam,  or  Tellico  Bald 4,266 " 

(7.)  South  of  the  Hiwassee  the  average  elevation  of  the  chain  is  reduced 
to  about  8400  or  8000  feet.  Frog  Mountain,  south  of  the  Ocoee,  is  a  high 
portion  of  th^  chain.  Prof.  Guyot  makes  the  elevation  of  its  highest  peak 
4226  feet.  The  elevation  of  the  Ducktown  Copper  Begion,  which  lies  to 
the  east  of  Prog  Mountain,  is  said  to  be  about  2000  feet. 

75.  The  ^^Balds,''  Views,  Balsam  Peaks,  &c. — I  have  had  oc- 
casion Bcveral  times,  to  refer,  incidentally,  to  the  "balds"  of  the 
Unaka  Bange.    Some  further  notice  of  them  is  required. 

As  a  general  thing,  the  Unaka  Bidges  are  clothed  with  for- 
ests, the  high,  exposed  summits,  however,  running  up  from 
4000  to  more  than  6000  feet  above  tide-water,  are  frequently 
destitute  of  trees,  owing  to  the  cold  climate  of  these  heights. 
Such  places  are  said  to  be  bald,  or  are  called  the  balds,  and 
sometimes  baUs.  They  are  treeless  domes  capping  the  great 
mountains. 

These  domes  are,  in  some  cases,  nearly,  or  quite,  a  mile  in 
diameter;  sometimes  a  chain  or  succession  of  them,  occurs 
along  the  summit  of  a  ridge,  giving,  in  fact,  a  more  or  less  con- 
tinuous bald  for  several  miles.  Such  is  the  case  upon  the  Boan. 
(§  55.) 

76.  Although  treeless,  the  balds  are  not  wanting  in  verdure; 
supplied  often  with  a  good,  though  not  deep,  soil,  they  abound 
in  grasses,  ferns,  and  small  shrubs,*  several  of  which  belong  to 
a  far  more  northern  climate  than  is  found  in  the  valleys  below. 
During  the  summer,  the  clouds,  in  which  they  are  often  buried, 
keep  them  moist,  and  supply  with  water  the  ice-col^  springs 
which  are  frequently  found  around  their  edges,  much  to  the 
comfort  and  relief  of  the  mountain-climbers  who  visit  them. 
In  winter  they  are,  much  of  the  time,  covered  with  snow. 

***WiId  gooseberries/*  seyenl  species  of  huckleberries,  and  even  strawberries, 
abound  upon  some  of  them,  and  are  much  esteemed  for  their  rich  flaror. 
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77.  In  ascending  a  mountain  crowned  with  a  bald,  the  changes  which 
saccessively  occur  in  the  aspect  of  the  trees  and  general  growth,  as  we  ap- 
proach the  bald,  are  curious  and  most  interesting.  Leaving  the  heavy  for- 
ests on  the  slopes  below,  the  oaks,  beeches,  and  other  trees,  begin  to  dimin- 
ish in  size,  and  diminish  more  and  more,  as  the  bald  is  approached,  until 
we  find  ourselves  passing  through  strange,  low  groves  of  old  looking  dwarfs, 
often  not  much  higher  than  one's  head.  Groves  of  stunted  beeches,  buck- 
eyes, maples,  oaks,  with  sometimes  birches  and  patches  of  balsams,  are 
found  more  or  less,  around  all  of  them.  On  reaching  the  edge  of  the  bald, 
the  groves  disappear,  and  the  treeless  summit  is  boldly  spread  out  before 
the  visitor,  often,  with  the  exception  of  occasional  rocky  masses  here  and 
there,  as  a  great  gently  rolling  meadow,  and  often,  too,  in  the  summer  sea- 
son, alive  with  *^8tock''  of  all  kinds,  feeding  and  fattening  upon  the  rich 
herbage. 

78.  The  balds;  in  themselves,  are  interesting^  bat  when  the 
great  and  magnificent  views  of  the  world  below  and  around 
them  are  associated,  they  become  in  truth,  sublime.  They  must 
be  visited,  to  be  appreciated.  There  is  a  fascination  about  them 
which  cannot  be  told. 

79.  In  general,  the  views  on  the  one  hand,  to  the  east  or 
southeast,  in  North  Carolina,  are  made  up  in  the  distance  of 
the  broken  heavy  ranges  and  arms  of  the  Blue  Bidge.  Near 
by,  from  nearly  all  the  points,  the  sppirs  of  the  XJnakas  are  seen 
running  out  from  beneath  one*s  feet,  sometimes  apparently  in- 
terlocking, in  much  confusion,  with  those  from  the  North  Caro- 
lina ranges;  often,  however,  the  different  sets  are  seen  to  be  more 
or  less  parallel,  and  separated  by  beautiful  valleys  which  look 
like  garden  spots  deeply  seated,  and  sometimes  seemingly 
almost  buried  among  the  mountains. 

80.  On  the  other  hand,  to  the  west  and  north,  in  Tennessee, 
the  view  is  different.  There  is  not  the  same  apparently  un- 
bounded ocean  of  mountain  billows.  In  place  of  the  rough 
ranges  of  the  Blue  Ridge,  we  have,  in  the  distance,  far  bolow  us, 
(combining  the  views  from  the  different  points  along  the  Una- 
kaS;)  the  great  Yalley  of  East  Tennessee,  spreading  out  like  a 
rich  and  checkered  carpet,  its  inequalities,  excepting  a  few 
heavy  ridges  to  the  north,  being  almost  lost — its  surface  sink- 
ing down  to  a  great  plain,  dotted  all  over  with  cultivated  spots. 
In  the  extreme  distance^  especially  from  the  central  and  more 
southern  summits,  the  Cumberland  Table-land  is  seen  to  the 
northwest,  rising  up  dimly  beyond  the  Great  Valley,  and 
bounding  the  view.     From  the  more  northern  summits^  the 
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Bay's  Mountain  group  of  ridges,  and  the  Virginia  ranges,  the 
Clinch  especially,  which  run  their  abrupt  ends  into  Tennessee, 
appear  in  demi-relief,  set  in  the  midst  of  the  Valley,  and  inter- 
polated, as  it  were,  between  the  Unaka  and  the  Cumberland. 
(§  95.) 

At  our  feet  the  Tennessee  Unakas  are  well  seen.  Great  spurs 
run  out  from  the  main  axis,  at  the  base  of  which  lie,  very  gen- 
erally, long,  narrow  coves;  just  beyond  which,  again  rise  up 
long,  straight  mountain  ridges— the  outline  of  the  chain  (§  46) 
trending  with  the  main  axis  itself,  to  the  fiortheast  and 
southwest. 

81.  Many  balds  occur  along  the  Unaka  Chain.  White  Top, 
of  the  Stone  Mountain  Bange,  (§  48,)  has  a  conspicuous  one, 
which  can  be  seen  from  many  and  distant  points.  Other  sum- 
mits of  the  same  range,  have  them.  Those  of  the  Eoan,  the 
Bald  Mountain,  and  Big  Butt  ranges,  have  been  referred  to. 
(§§  55^59  and  62.)  Others  occur  along,  or  in  the  vicinity  of  the 
line  in  Cocke,  Sevier,  Blount,  and  Monroe. 

Of  all  the  balds,  thofie  of  the  Boan  are  doubtless  the  most  extensive  and 
beautiful.  They  are  three  or  four  in  number,  and  lie  in  a  chain  six  miles 
in  length  along  the  summit  of  the  mountain.  They  are  partially  separa- 
ted from  each  other  by  shallow  depressions,  or  gaps,  which  abound  more  or 
less  with  groves  of  dwarfed  trees  such  as  generally  surround  the  balds. 
(2  77.)  The  largest  lies  at  the  southwestern  end  of  the  Boan.  Dr.  Mitch- 
ell appears  to  have  had  this  one  in  mind  when  he  wrote  the  following 
graphic  notice  of  this  mountain:  "It  is  the  most  beautiful  and  will  best 
repay  the  labor  of  ascending  it,  of  all  our  high  mountains.  With  the  ex- 
ception of  a  body  of  rocks,  looking  like  the  ruins  of  an  old  castle,  near  its 
southwestern  extremity,  the  top  of  the  Boan  may  be  described  as  a  vast 
meadow  without  a  tree  to  obstruct  the  prospect;  where  a  person  may  gallop 
his  horse  for  a  mile  or  two,  with  Carolina  at  his  feet  on  one  side,  and  Ten- 
nessee on  the  other,  and  a  green  ocean  of  mountains  raised  in  tremendous 
billows  immediately  around  him.  It  is  the  Elysium  of  the  Southern  bota- 
nist, as  a  number  of  plants  are  found  growing  in  this  cold  and  humid  at- 
mosphere, which  are  not  seen  again  until  we  have  gone  some  hundreds  of 
miles  further  north.  It  is  the  pasture  ground  for  the  young  horses  of  the 
whole  country  about  it  during  the  summer.  We  found  the  strawberry  here 
in  the  greatest  abundance  and  of  the  finest  quality,  in  regard  to  both  size 
and  flavor,  on  the  80th  of  July."* 

The  bald  of  the  Big  Butt,  in  the  neighborhood  of  the  "Cold  Spring,"  is 
easy  of  access,  affords  a  magnificent  view,  (all  the  mountains  and  coves  of 

•Amer.  Jour.  Sci.,  1839,  Vol.  XXXV.  See  also  same  Journal,  1842,  Vol.  XLII,  for  an 
interesting  notice  of  the  botany  of  this  and  other  neighboring  mountains,  by  Dr.  Asa 
Gray. 
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Washington,  to  the  northeast  and  east,  among  them  the  Great  Bald,  the 
towns  of  Jonesborough  and  Greeneville  to  the  north  and  west,  far  down  in 
the  Valley,  Bay's  Mountain,  &c.,  being  in  sight,)  and  will  well  compensate 
for  the  labor  incident  to  a  visit. 

82.  Those  Bummits,  or  crests  of  considerable  elevation,  bnt 
not  high  nor  exposed  enough  to  be  bald,  are  generally  covered 
with  a  stunted  open  growth. 

Some  of  the  very  highest  points,  in  place  of  being  bald,  are 
dark  with  a  heavy  balsam  and  evergreen  growth^  through  which 
it  is  sometimes  impossible  to  pass.  Such  a  dark,  thick,  sombre 
vegetation  has  given  name  to  the  Black  Mountains  of  North 
Carolina;  and  some  of  the  Tennessee  peaks  might  well  be  de- 
nominated Black  for  the  same  reason.  The  following  remarks 
refer,  in  part,  to  the  '^balsams"  of  the  mountains  of  Cocke  and 
Sevier  counties : 

"Most  of  the  highest  mountain  tops  are  covered  with  the  Ahiet  nigra 
and  Ahiet  Fraseri;  the  former  is  the  blaok  spruce,  and  is  erroneously  called 
the  balsam;  the  latter  is  the  true  balsam  with  blistera  in  its  bark,  from 
which  balsam  is  collected.  It  attains  a  greater  size  than  Pursh  or  Nuttall 
has  given  it.  ♦  ♦  •  •  The  black  spruce  appears  to  grow 
at  a  lower  elevation  than  the  balsam,  but  neither  of  them  is  often  met  with 
beneath  a  height  of  4000  feet."* 

83.  Dr.  Mitchell,  who  many  years  ago  measured  the  peaks  of 
the  Black  Mountain,  and  who,  too,  in  after  years,  unfortunately 
lost  his  life  while  alone  among  their  dark,  cold  summits,  has 
left  us  the  following  notice  of  the  laurel  thickets  and  bear  trails 
of  this  mountain.  Similar  thickets  and  trails  occur  upon  some 
of  the  roifgh  ridges  of  Tennessee. 

*'The  ascent  of  the  Black  Mountain  is  very  difficult,  on  account  of  the 
thick  laurels  which  are  so  closely  set,  and  their  strong  branches  so  interwo- 
ven, that  a  path  cannot  be  forced  by  pushing  them  aside.  The  hunters 
have  no  method  of  advancing,  when  they  happen  to  fall  in  with  the  worst 
of  them,  but  that  of  crawling  along  their  tops.  The  bear,  in  passing  up 
and  down  the  mountain,  finds  it  wisest  to  keep  the  ridges;  and,  trampling 
down  the  young  laurels  as  they  spring  up,  breaking  the  limbs  of  the  old 
ones,  and  pushing  them  aside,  he  forms,  at  last,  a  sort  of  burrow  above 
groim^  through  this  bed  of  vegetation,  along  which  he  passes  without  diffi- 
culty." 

84.  Climate. — The  cool,  grassy  balds,  the  high  crests  with 
open,  stunted  growth,  the  balsam  summits  and  northern  aspect 

*S.  B.  Buckley,  Amer.  Joam.  Sci.,  Vol.  XXVII,  2d  Series,  p.  286. 
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of  vegetation,  which  have  been  referred  to,  indicate  the  charac- 
ter of  the  climate  on  the  tops  of  the  higher  Unaka  ridges.  In 
ascending  these  ridges  no  important  changes  are  seen  until 
near  their  tops.  The  same  forests  extend  from  the  valleys  a 
long  way  up  the  sides  of  the  mountains.  In  the  vicinity,  how- 
ever, of  the  higher  crests  and  summits^  and  upon  them,  the 
aspect  is  very  dififerent.  The  changes  in  vegetation  are  espe- 
cially striking.  Many  of  the  plants  are  sub-alpine  in  charac- 
ter, the  equivalents  of  which  must  be  sought  for  on  the  plains 
of  Canada,  several  hundred  miles  to  the  north. 

For  the  want  of  systematic  observations  upon  the  meteorol- 
ogy of  the  Unakas,  no  satisfactory  statistics  can  be  presented. 
All  I  propose  to  do  is  to  estimate  their  mean  temperature  and 
other  climatic  features,  using  as  data  the  averages  obtained  at 
Knozville,  the  nearest  point  at  which  observations  have  been 
made.  Knozville  occupies  a  position  near  the  centre  of  the 
great  valley  of  East  Tennessee,  but  is  within  sight  of  some  of 
the  Unaka  ridges. 

85.  It  is  well  known  that  the  greater  the  altitude  of  a  place, 
the  colder  is  its  climate.  The  rate  of  decrease  in  tempera* 
ture  is  one  degree  for  about  every  300  or  350  feet  of  elevation. 

Prof  Guyot,  in  his  excellent  work  on  comparative  Physical 
Geography,  says:* 

"An  elevation  of  level  of  860  feet, which  is  only  that  of 

many  of  our  puhiic  edifices,  is  sufficient  to  diminish  the  mean  temperature 
of  a  place  by  one  degree  of  Fahrenheit;  that  is  to  say,  the  efiect  is  the  same 
as  if  the  place  were  situated  sixty  miles  farther  north.  A  few  thousand 
feet  of  height,  which  are  nothing  to  the  mass  of  the  globe,  change  entirely 
the  aspect  and  character  of  a  country.  The  excellent  vineyards,  bordering 
the  banks  of  the  Swiss  lakes,  become  impossible  at  IQOO  feet,  at  600  even, 
above  their  present  level;  and  the  tillage,  the  occupations  of  the  inhabit- 
ants, take  here  quite  a  difierent  character.  A  thousand  feet  higher  still, 
and  the  rigor  of  the  climate  no  longer  permits  the  fruit  trees  to  flourish; 
the  pastures  are  the  only  wealth  of  the  mountaineer,  for  whom  industry 
ceases  to  be  a  resource.  Higher  still,  vegetation  disappears,  with  it  the  ani- 
mals, and  soon,  instead  of  the  smiling  pictures  of  the  plain  and  the  lower 
valleys,  succeeds  the  spectacle  of  the  majestic,  bat  desolated  regions  of 
eternal  ice  and  snow,  where  the  sound  and  animation  of  life  give  place  to 
the  silence  of  death/' 

*  The  Eftrth  and  Man :  Lectures  on  GomparatiTe  Physical  Geography  in  its  Relations 
to  the  History  of  Man,  by  Arnold  Oayot.    Boston,  1860.    . 
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I  qaote  this  passage  for  a  donble  purpose;  it  contains  practi- 
cal illustrations  for  which  we  will  have  use  hereafter. 

86.  Prof.  Henry,  in  constructing  the  isothermal  chart  of  the 
territory  of  the  United  States,  which  accompanies  One  of  his  in- 
structive articles  on  Meteorology  in  the  Patent  OfSce  Eeports, 
has  made  an  allowance  for  decreasing  temperature  of  one  degree 
for  every  333  feet  of  elevation,  or  three  degrees  for  every  1000  feet. 
This  rate  of  decrease  afforded  him  satisfactory  and  consistent 
results.  It  will  be  adopted  in  estimating  the  temperature  of 
the^high  lands  of  Tennessee. 

87.  The  mean  annual  temperature  at  Knoxville,  so  far  as  we 
can  at  present,  determine  it,  is  fifty-seven  degrees,  (§  30,)  and 
the  height  of  the  city,  or  rather  of  the  points  where  the  obser- 
vations were  made,  is  1000  feet  above  the  sea,  or  so  near  it^ 
that  this,  for  present  purposes,  may  be  taken  as  the  height. 

Many  of  the  more  elevated  (Tnaka  summits  are  from  4000 
to  5000  feet  higher  than  Knoxville,  and  some  6500,  and  a  few 
even  5600  higher.  The  difference  in  temperature,  must,  there- 
fore, be  considerable.  At  the  rate  adopted,  it  is  fifteen  degrees 
for  those  points  5000  feet  above  Knoxville,  or  6000  above  the 
sea.  This  gives  them  a  yearly  mean  of  forty-two  degrees, 
which  is  about  that  of  the  southern  shore  of  Lake  Superior, 
and  of  Quebec  and  Montreal.  / 

88.  The  yearly  mean  of  forty -two  degrees  belongs  strictly  to 
those  points  which  have  the  same  latitude  of  Knoxville,  and 
are  6000  feet  above  the  sea.  A  difference  of  latitude,  in  this 
region,  of  about  forty-five  miles,  makes  a  difference  in  temper- 
ature of  one  degree.  The  elevation  therefore,  being  the  same, 
the  mean,  forty -five  miles  further  north,  will  be  forty-one  de- 
grees, and  at  the  same  distance  south,  forty-three  degrees.  It 
follows,  also,  that  an  elevation  of  56C6  feet  above  the  sea, 
in  the  northern  part  of  the  Unaka  Chain,  will  be  equivalent, 
so  far  as  it  regards  temperature;  to  one  of  6000  feet  on  the  parallel 
of  Knoxville,  and  to  one  of  6333  forty -five  miles  further  south. 

Thus,  finally*,  it  is  seen  that,  in  mean  temperature  at  least, 
these  high  local  regions  have  a  climate  that  is  truly  Canadian. 
But  while  the  annual  mean  is  that  of  Quebec,  or  of  Montreal, 
the  extremes  of  heat  and  cold  are  less  than  they  are  there;  the 
winters  being  milder  and  the  summers  cooler. 
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89.  As  to  rain  and  moisture,  bat  little  that  is  definite  can  be 
given.  It  is  well  known,  however,  that  there  is,  in  general,  no 
lack  of  either.  In  the  Bummer  season,  showers  of  rain  fre- 
quently dash  over  these  mountain  tops,  when  scarcely  a  cloud 
is  to  be  seen  floating  above  the  great  Yalleyi  to  the  west.  The 
annual  quantity  of  rain  and  melted  snow  at  Knoxville,  may,  for 
the  present,  be  taken  at  44.5  inches,  (§  38.)  That  which  falls 
upon  the  Unakas  is  greater  than  this.  The  moist  westerly  and 
southwesterly  winds,  when  they  strike,  and  flow  up  the  moun- 
tain sides,  lose  apart  of  their  sensible  temperature,  and,  in  oon* 
sequence,  may  precipitate  moisture,  for  the  first  time  in  their 
passage  across  the  State,  either  simply  as  clouds  enveloping 
and  bedewing  the  summits,  or  as  rain.  During  the  winter,  the 
highest  crests  and  summits  are,  much  of  the  time,  white  with 
snow. 

The  foregoing  features  of  climate  give  the  Unakas,  for  the 
most  part,  their  agricultural  characteristics;  of  these  it  is  pro- 
posed to  speak  hereafter. 

II. — Thb  Yalley  of  East  Tennessee. 

90.  Leaving  the  mountains,  we  now  descend  to  a  great  area, 
or  Yalley,  fiuted  with  scores  of  smaller  valleys  and  ridges. 
Such  are  the  relations  of  this  area  to  the  mountains  on  both 
sides,  that  it  is  well  called,  collectively,  the  Yalley.  It  is  one  of 
the  most  beautiful  and  populous  portions  of  the  State.  Within 
it  is  embraced  nearly  all  the  agricultural  wealth  which  is  usu- 
ally accredited  to  the  civil  division  we  call  East  Tennessee. 
(§  40.) 

91.  Geographical  Limits  and  Relations. — The  limits  of  this 
valley  have  been  already  briefly  given  in  the  table  of  the  natu- 
ral divisions.  (§  25.)  As  there  said,  it  is  bounded  on  the 
southeast  by  the  Unaka  Chain,  and  on  the  northwest,  by  the 
steep  escarpments  of  the  great  Table-land  next  to  be  described.* 

*  The  panoramio  yiew,  ftMsing  this  page,  presents  the  general  appearance  of  the  Val- 
ley of  East  Tennessee  as  seen  from  the  point  of  Lookout  Mountain  near  Chattanooga. 
In  the  extreme  distance,  bpon  the  right,  are  seen  some  of  the  high  ridges  of  the  Una- 
ka  Chain,  and  near  by,  upon  the  left,  the  eastern  escarpment  of  Walden*8  Ridge,  (an 
arm  of  the  Cumberland  Table -land,)  the  wide  yalley  lying  between  these  mountain  ran- 
ges. Some  of  the  ridges  included  within  the  valley,  are  also  seen.  The  conspicuous 
ridge  east  of  Chattanooga,  is  Mission,  or  Missionary,  Ridge.  Further  off,  White  Oak 
Mountain,  parallel  to  the  ridge,  just  mentioned,  may  be  traced  out. 
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To  the  northeast  it  is  continnous  with  the  Yalley  of  Virginia; 
to  the  Bouthwest  it  extends  into  Georgia  and  Alabama.  It  is, 
in  reality,  bat  a  part  of  a  long,  great  and  complex  trongh  that 
extends,  at  least  from  the  Sosquehanna,  in  Pennsylvania  to  the 
Coosa  and  Black  Warrior  rivers,  in  Alabama;  and  it  is  thns,  too, 
I  may  add  here,  a  portion  of  a  great  natural  highway, — ^for 
such  is  this  trough, — that  Providence  has  opened  between  the 
North  and  the  Souths  and  which  now  is  rapidly  becoming 
available  by  iron  tracks  throughout  its  entire  length.  This 
trough,  in  its  southwestern  course,  enters  Tennessee  obliquely 
with  reference  to  its  northern  boundary,  but,  in  crossing  the 
State,  turns  with  a  graceful  curve  more  southward,  and  passes 
the  southern  boundary  at  a  much  less  acute  angle.  The  Ten- 
nessee portion — the  Yalley  under  consideration — has,  in  the 
northern  part  of  the  State,  (measured,  for  example,  directly 
across  from  Meadow  Creek  Mountain,  in  Cocke  county,  to  the 
Cumberland  Gap  on  the  State  line,  in  Claiborne,)  a  width  of 
about  fifty-five  miles.  Towards  the  southern  part  of  the  State, 
however,  its  mountain  walls  converge  and  reduce  its  breadth* 
Measured  across  from  Star's  Mountain,  in  McMinn,  to  the  foot 
of  the  Cumberland,  in  Bhea,  it  is  only  about  thirty -four  miles 
wide,  and  thus  narrowed,  it  strikes  the  Georgia  line.^ 

92.  Altogether,  with  its  outlying  subordinate  valleys  and 
coves,  the  Yalley  of  East  Tennessee  embraces  the  following 
counties  and  parts  of  counties:  the  whole  of  Hancock,  Haw- 
kins, Grainger,  Union,  Jefferson,  Knox,  Eoane,  Meigs,  and 
Bradley,  nearly  all  of  Sullivan  and  McMinn;  the  parts,  and  in 
most  cases,  much  the  greater  parts,  of  Carter,  Johnson,  Wash- 
ington, Greene,  Cocke,  Sevier,  Blount,  Monroe,  and  Polk,  not 
occupied  by  the  XJnaka  Ridges;  and  finally,  the  parts  of  Clai- 
borne, Anderson,  Bhea,  Hamilton,  Bledsoe,  Sequatchee,  and 
Marion,  not  upon  the  Cumberland  Table-land.  The  entire  Yal- 
ley, including  its  outlying  valleys  and  coves,  has  an  area  of 
about  9200  square  miles,  considerably  more  than  one-fifth  of 
the  area  of  the  State. 

93.  Component  parts,  the  Ridges, — The  Yalley  of  East  Ten- 
nessee constitutes  the  largest  and  most  interesting  portion  of 

^  I  do  not  include  here  a  remarkable  and  beaatiAil  outlier>-Sequatohee  Valley— to  be 
considered  hereafter,  which  would  increase  the  aggregate  breadth. 
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that  part  of  the  Appalachian  Begion,  (§  18,)  which  lies  within 
Tennessee.  It  has  the  Appalachian  characteristics  well  devel- 
oped. It  is  closely  farrowed  with  parallel  valleys  and  ridges, 
all  trending  to  the  northeast  and  soathwest.  Owing  to  this 
character,  the  sarface  in  a  transverse  direction,  that  is  to  say, 
from  the  southeast  to  the  northwest,  is  remarkably  rolling. 
"Across  the  country"  is  here  significant.  The  luckless  travel- 
er, whose  route  lies  "across,"  unless  happily  favored  with 
breaks  and  gaps  in  the  ridges,  prepares  for  "wave  on  wave  suc- 
ceeding." On  the  other  hand,  "up,"  or  "down  the  country," — 
to  the  northeast  or  soathwest — is  as  equally  significant  of  good 
level  roads. 

94.  The  ridges  are  very  numerous,  and  differ  more  or  less  in 
height,  sharpness  of  outline,  agricultural  and  other  features; 
while,  at  the  same  time,  each  one  is  remarkable  for  the  uni- 
formity of  character  it  preserves  from  one  end  to  the  other — a 
distance,  in  some  cases,  of  a  hundred  miles  or  more.  The  dif- 
ferences among  them  depend,  for  the  most  part,  as  will  be  seen 
hereafter,  upon  the  differences  in  geological  character.  The 
most  important  are  mentioned  below. 

95.  In  the  first  pl'ace,  several,  in  the  northern  part  of  the 
Yalley,  are  called  mountains.  Most  of  these  are  prominent 
ridges,  which,  coming  out  of  Virginia,  terminate  abruptly, 
within  the  borders  of  Tennessee.  They  are  arranged  in  three 
groups,  one  of  which — the  last  noticed — ^belongs  exclusively  to 
Tennessee. 

96.  First,  the  PowelVs  Mountain  Ghroup. — This  is  a  series  of 
three  great  parallel  ridges,  which,  coming  from  the  northeast, 
and  entering  Tennessee,  run  through  a  corner  of  Hancock 
County,  and  terminate  in  the  northeastern  part  of  Claiborne. 
The  remarks  below  refer  to  them  as  they  occur  in  Tennessee, 
where  they  are,  in  fact,  but  little  more  than  the  ends  of  ridges. 
The  first,  on  the  northwest,  is  Wallin's  Ridge;  then,  at  the  dis- 
tance of  about  two  miles,  follows  PowelVs  Mountain,  the  inter- 
mediate space  being  occupied  by  a  lower  ridge  and  a  limestone 
valley.  Poweirs  Mountain  is  succeeded  by  Newman's  Eidge, 
the  two  being  crowded  closely  together,  with  but  a  very  nar- 
row trough,  or  valley,  between.  These  are  high  conspicuous 
ridges,  but  can  hardly  be  designated  as  mountains. 
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97.  Second,  the  Clinch  Mountain  Group. — Clinch  Mountain  is 
the  most  prominent  of  all  the  ranges  included  in  the  Valley. 
After  pursuing  a  long  course  in  Virginia,  it  crosses  the  Ten- 
nessee boundary  and  runs  continuously  for  more  than  fifty-six 
miles,  in  a  nearly  straight  line,  to  within  sight  of  Knoxville^ 
when  it  breaks  off  abruptly  in  a  bold  end.  It  has  a  sharp  crest, 
and  well  defined  outlines.  In  height,  it  will  average  not  much, 
if  any,  less  than  1000  feet  above  the  level  of  the  Holston.  It 
is  the  boundary,  in  part,  between  the  counties  of  Hancock  and 
Hawkins,  and  between  Union  and  Grainger. 

98.  Close  along  the  southeastern  base  of  Clinch  Mountain, 
but  separated  from  it  by  a  narrow  trough,  or  valley,  (Poor  Val- 
ley,) is,  generally,  a  low  sharp  ridge.  In  Hawkins,  however, 
on  its  southeastern  side,  there  are  several  heavy  ridges,  the 
Pine  Mountain^  the  Stone  Mountain^  and  a  curious  outlier^  the 
DeviVs  Nose,  all  of  which,  including  Clinch  Mountain,  are 
crowded  together,  side  by  side,  and  constitute  the  group.  House 
Mountain  J  an  isolated,  short,  roof-like  ridge,  in  Knox  County, 
and  a  mile  or  two  below  the  end  of  the  Clinch,  might  also  be 
included.  This  is  a  conspicuous  object,  and  is  seen  from  Knox- 
ville,  and  from  many  other  distant  points. 

99.  Last,  the  Bay's  Mountain  Group. — This  group  lies  wholly 
within  Tennessee.  It  is  a  curious  bed  of  half  a  dozen  sharp, 
straight  ridges,  which,  like  those  of  the  group  just  mentioned, 
are  crowded  laterally  together,  being  separated  only  by  very 
narrow  trough-like  valleys.  The  group  itself  is  called,  collect- 
ively. Bay's  Mountain,  and  extends  from  the  Holston,  near 
Kingsport,  to  a  point  several  miles  below  Bull's  Gap,  a  distance 
of  about  forty  miles.*  Across  its  middle  part,  it  is  several 
miles  through,  and  here  the  greatest  number  of  ridges  occur. 
Towards  either  end,  the  ridges  one  afler  another  drop  away, 
until,  at  the  Holston  and  below  Bull's  Gap,  the  group  termi- 
nates in  single  ranges.  Chimney  Top  and  Fodder  Stack,  are 
high,  prominent  points,  capped  with  masses  of  sandstone,  which 
belong  to  the  most  eastern  ridge.    The  former  affords,  from  its 


*In  JeflTerson  County,  and  even  south  of  the  French  Broad,  between  Knox  and  Sevier 
sonniies,  are  ridges  which  are  considered  as  continuations  of  Bay's  Mountain,  and  take 
its  name.  They  are,  however,  no  part  of  Bay's  Mountain  proper.  They  are  compara- 
tively low,  have  a  different  geological  stnictare,  and  no  physical  connection  with  it. 
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great  sandstone  ''ohimneTs,"  a  most  beaatifal  and  extended 
landscape  view. 

Bay's  Mountain  has  points  which  are  as  high  as  the  mean 
elevation  of  Clinch  Mountain,  or  higher,  yet  its  average  height 
is  considerably  less. 

100.  Such  are  the  '^moun tains"  of  the  northeastern  portion 
of  the  Valley.  Owing  to  the  presence  of  the  first  two  groupsi 
and  of  many  intermediate  ridges  of  less  elevation,  some  of 
which  will  be  mentioned,  the  region  between  Rogersviile  and 
Tazewell,  by  the  way  of  Sneedville,  is  exceedingly  rough  or 
rolling.  It  is  relieved,  however,  to  some  extent,  by  several  fine 
limestone  valleys  lying  imbedded  between  the  parallel  ridges. 

101.  The  northern  groups  running  out,  the  Valley  far  south- 
ward  is  without  mountains.  Its  surface,  it  is  true,  is  closely 
fhrrowed  with  ridges  and  valleys,  but  the  former  are  compara- 
tively low,  and  almost  sink  down  into  a  common  plain  with  the 
latter  when  seen  in  the  great  views  obtained  from  the  high  sum- 
mits of  the  Unakas.    (§  80.) 

102.  In  the  southern  part  of  the  Valley,  however,  is  a  single 
range  which  deserves  to  be  mentioned  here.  This  is  the  so- 
called  White  Oak  Mountain.* 

This  mountain  flrat  appears  five  or  six  miles  below  the  Hiwassee  Biver, 
near  Georgetown.  It  runs  in  a  direct  course  southwesterly  to  the  Georgia 
Une,  and  separates,  in  part,  the  counties  of  Bradle/  and  Hamilton.  It  is 
a  prominent  range  and  a  leading  feature  in  this  part  of  the  Valley.  Tay- 
lor's Ridge,  in  Georgia,  is  a  continuation  of  White  Oak  Mountain. 

103.  In  regard  to  the  scores  of  ridges  of  less  elevation,  my 
remarks  must  be  general.  There  are  several  different  classes, 
or  types,  of  these  ridges — so  far  as  their  forms  and  outlines  are 
concerned — features,  by  the  way,  depending  in  realit}'  upon 
their  geological  characters. 

104.  In  the  first  place,  a  large  class  is  composed  of  those 
which  are  depressed,  or  rounded,  along  the  summits  or  crests. 
These  are  generally  limestone  ridges,  and  often  of  great  length. 
Most  of  them  have  a  comparatively  unbroken  outline,  others 
are  more  or  less  cut  into  a   succession  of  dome-like  knobs. 


^Lookout  yfountain^  which  looms  up  abruptly  and  grandly  just  within  the  Valley,  and 
near  the  Georgia  line,  is  properly  an  outlier  of  the  Cumberland  Table-land,  and  is  re- 
ferred to  that  diyision. 
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Many  of  them  are  covered,  to  a  greater  or  less  extent,  with 
sharp  flinty  gravel. 

105.  A  second  and  large  class,  includes  nnmerons  ridges 
which  are  steep  and  sharp-crested.  Those  owe  their  character- 
istic forms  to  the  sandstone,  and  sometimes  to  the  slaty  layers 
which  they  contain.  Though  often  occurring  in  groups,  yet 
they  more  frequently,  perhaps,  alternate  in  position  with  those 
of  the  first  class,  and  like  them  extend  in  length  a  great  num- 
ber of  miles.  Sometimes  their  sharp  crests  are  notched  by  gaps, 
at  short  intervals,  affording  curious  lines  of  pointed  peaks.  In 
such  cases,  they  are  frequently  denominated  comby  ^^ridges" 

106.  Another  class,  and  the  last  I  shall  mention  here,  in- 
cludes a  number  of  long  and  remarkable  ranges  of  '^Bed  Knohs*^ 
or  ^^Med  Hills^''  traversing  the  southeastern  part  of  the  Val- 
ley. The  knobs  are  separated  from  each  other  by  deep  gaps. 
They  have  generally  a  conical  shape,  sending  up  their  peaks 
from  200  to  400  feet,  and  sometimes  to  a  greater  altitude, 
above  the  general  level  of  the  Yalley.  The  soil  upon  them  has 
a  deep  brownish  red  color,  derived  from  the  sandy  ferruginous 
and  calcareous  rocks,  of  which;  for  the  most  part,  they  are  com- 
posed. These  curious  hills  dot  out  straight  or  gently  curving 
ranges,  remarkable  for  their  length,  and  for  their  uniform  ap- 
pearance throughout. 

107.  For  the  purpose  of  presenting  examples  of  the  different 
classes,  and,  at  the  same  time,  of  illustrating  the  surface-features 
of  the  Valley,  which,  indeed,  is  the  main  object  desired,  some  of 
the  most  prominent  ridges  will  be  noticed.  It  will  be  best  to 
speak  of  them  in  connection  with  the  different  sections  of  the 
Valley  in  which  they  occur. 

108.  The  region  west  and  north  of  Knoxville,  is  distinguished 
for  its  numerous  parallel  ridges,  several  of  which  are  remark- 
able for  their  size,  their  directness,  and  length.  The  principal 
ones,  in  the  order  in  which  they  successively  occur,  in  going 
from  Knoxville,  are  the  Black  Oak,  Copper,  and  Chestnut  Bidg- 
es.  Copper  Eidge  runs  from  the  Virginia  line  far  down  into 
Tennessee,  and  maybe  traced  out  for  at  least  seventy -five  miles. 
This,  as  well  as  the  Black  Oak  and  Chestnut  Ridges,  have  a 
limestone  basis,  and,  belong,  with  others,  to  the  first  class  men- 
tioned. 
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In  addition  to  these,  and  in  some  cases,  alternating  with 
them,  there  are  in  this  region  many  of  the  sharp  crested  ridg- 
es. Such  are  Bull  Bun  and  Pine  Ridges.  The  ridge  three  miles 
west,  or  northwest  of  Enoxville,  is  also  an  example.  In  Han- 
cock County  several  ridges  of  this  kind  occur;  among  them 
Comby  Ridge  is  prominent. 

109.  The  section  of  the  Yalley  east  of  Bay's  Mountain,  and 
northeast  of  the  French  Broad  Eiver,  including  the  counties 
of  Sullivan,  Washington,  Grreene,  and  part  of  Cocke,  is  in  strong 
contrast,  so  far  as  long  uniform  ridges  are  concerned,  with  the 
one  just  mentioned.  Here  are  no  very  long  ranges  like  the 
Copper  and  Black  Oak  Bidges.  The  surface  is  furrowed,  in 
common  with  all  parts  of  the  Yalley,  with  ridges  and  valleys, 
running  northeasterly  or  southwesterly;  but  the  ridges  are 
comparatively  short,  seldom  running  more  than  eight  or  ten 
miles,  and  their  axes  not  always  arranged  consecutively  in 
lines.  The  region  may  be  said  to  be  interruptedly  furrowed 
or  fluted. 

110.  Constituting  one  of  the  peculiarities  of  this  section,  are 
short  and  narrow  slate  ridges^  which  thrust  their  backs  up  here 
and  there  over  its  area. 

Another  feature  is  the  occurrence,  especially  in  Sullivan  Coun- 
ty, of  regions,  or  belts,  of  slaty  knobs.  These  knobs  are  crowd- 
ed together  without  order,  and,  where  most  numerous,  form 
wild  labyrinths  of  conical  hills,  from  which  a  stranger,  once  off 
the  beaten  track,  might  not  easily  extricate  himself.  The  East 
Tennessee  &  Virginia  Kailroad,  just  north  of  the  Watauga 
Biver,  runs  for  about  four  miles  through  one  of  these  '^knobby 
regions." 

111.  Southwest  of  the  last  section,  and  east  and  south  of 
Knoxville,  as  far  down  as  the  Little  Tennessee  River,  there  is 
another  portion  of  the  Valley,  including  the  counties  of  Jeffer- 
son, Sevier,  Blount,  and  parts  of  Cocke  and  Enox,  in  which 
the  ridges  are  better  defined  than  in  the  last,  but  not  so  well  as 
in  the  adjacent  section  to  the  northwest.  Many  of  the  ridges 
belong  to  the  first  class.  (§  104.)  Such  is  the  so-called  ^^ Bay's 
Mountain,''  north  of  the  French  Broad  A  few  have  the  sharp- 
ly crested  character,  as  the  ^^Bay's  Mountain,"  which  lies  south 
of  the  French  Broad,  and  separates  Knox  County  from  Sevier. 


THX   TALLXT   OB    SAST  TEKNESBEX.  47 

112.  It  is  here  that  the  curiooB  ranges  of  "Bed  Koobs," 
(§  106,)  are  first  seen.  These  conBtitute  one  of  the  most  promi- 
nent topographical  features  of  this  region.  They  originate  in 
Jefferson  Connty  and  in  the  northern  part  of  Blount,  and  oz- 
t«nd  to  the  southwest,  for  the  most  part,  along  the  margins  of 
two  slaty  belts  travereing  this  part  of  the  State.  One  of  these 
ranges,  which  I  mention  as  an  example,  originates  in  the  vicin- 
ity of  Strawberry  Plains,  and  passes  near  Enoxville,  its  red 
prominent  hills  being  just  beyond  the  Holston;  from  this 
point  it  Gontinnes  to  the  southwest,  runs  close  by  Athens,  and 
reaches  a  point  a  few  miles  east  of  Cleveland.  Hero  the  Snobs 
cease  to  be  prominent,  but  yet  they  can  be  seen,  and  the  range 
they  form  traced  on  into  Georgia. 

113.  The  slaty  belta  just  referred  to,  are  often  "knobby," 
forming,  in  fact,  "knobby  bolts"  like  those  of  Sullivan.  (§  110.) 
One  of  these,  several  miles  wide,  traverses  Sevier  County.  It 
originates  in  fact,  in  Greene,  and  traverses  Cocke  County  be- 
fore  entering  Sevier.  It  lies  just  to  the  west  of  Sevierville, 
strikes  the  end  of  Chilbowee  Mountain,  and  then  continues  on 
down  along  the  western  side  of  this  mountain,  into  Blount. 
This  belt  is  noted  for  ita  conical  hills,  or  "knobs,"  especially  that 
portion  of  it  In  Sevier  County. 

114.  The  southern  part  of  the  Valley,  the  section  south  or 
southwest  of  the  Little  Tennessee,  and  of  the  Big  Tennessee 
as  far  down  as  the  mouth  of  Clinch  River,  ia,  in  general,  very 
uniformly  fluted  with  ridges  and  valleys. 

115.  In  the  first  place,  the  portion  of  this  section  west  of  the 
East  Tennessee  and  Georgia  Railroad,  contains  numerous  long 
ridges,  both  sharp-crested  and  rounded,  many  of  which,  are 
continuations  of  those  traversing  the  section  west  and  north  of 
Euoxville.  White  Oak  Mountain,  already  mentioned,  (§  102,) 
occurs  here.  Missionary  Bidge,  east  of  Chattanooga,  and 
prominent  in  the  plate  facing  page  39,  is  one  of  the  first  class. 

116.  Ifortb  of  Chattanooga  and  west  of  the  Tennessee  Riv- 
er, as  far  np,  at  least,  as  the  mouth  of  the  Hivassee,  is  a  strip, 
from  four  to  six  miles  wide,  which  is  broken  and  hilly.  It  is  a 
knobby  region,  but  of  a  different  character  from  those  before 
mentioned.    Its  knobs  are  more  dome-like,  and  are  covered 
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with  fliDty  gravel.    The  rocks  which  compose  them  are  not 
slate,  bat  a  magnesian  limestone. 

117.  To  the  east  of  the  railroad^  in  the  second  place,  there  is 
much  uniformity  in  the  direction  and  arrangement  of  sabor- 
dinate  parts.  Here  the  ridges  are  principally  rounded  and 
flinty  with  a  few  conspicuous  lines  of  red  hills,  all  being  con- 
tinuations of  the  ranges  from  the  northeast.  The  red  hills  of 
the  Enozville  and  Athens  Range  are  very  prominent  in  the 
northern  part  of  this  section.  In  addition  to  these,  there  are 
some  narrow,  knobby  belts. 

118.  Valleys  and  Coves. — Such  are  the  relations  existing  be- 
tween the  ridges  and  valleys  of  this  great  division,  that  much 
of  what  might  bo  said  here  has  been  anticipated.  The  ridges 
mark  out  the  valleys.  Where  the  former  are  long  and  straight, 
and  occur  side  by  side,  at  short  intervals,  the  latter  will  neces- 
sarily be  long  and  narrow. 

119.  In  the  western  half  of  the  Yalley, — ^that  next  to  the 
Cumberland  Table-land  and  reaching  from  Yirginia  to  Geor- 
gia,— the  subordinate  valleys,  as  might  be  inferred  from  the 
character  of  the  ridges,  have  the  greatest  longitudinal  extent, 
and  the  greatest  regularity  in  their  arrangement.  In  fact  they 
are  remarkable  for  these  features.  There  are  several  valleys  or 
ranges  of  valleys  here,  which,  although,  perhaps  not  averag- 
ing more  than  one  mile  in  width,  run  continuously  through  the 
State,  a  distance  of  more  than  150  miles.  They  extend,  more- 
over, each  way  beyond  the  limits  of  Tennessee. 

120.  These  valleys  may  be  easily  traced  out  upon  the  Map. 
In  one  long  range,  which  may  be  presented  as  an  example^  are 
found  the  towns  of  Tazewell,  Clin  ton,  Decatur  and  Greorgetown; 
and  I  might  add  also,  Binggold,  in  Georgia. 

121.  Another  range  of  valleys  lying  at  the  base  of  the  Cum- 
berland Table-land,  or  of  Walden's  Eidge,  (as  the  eastern  bor- 
der of  the  Table-land  is  called,)  may  be  here  noticed.  This 
range,  with  the  exception  of  two  or  three  short  breaks  in  Roane 
and  Campbell  counties,  is  also  continuous  through  the  State. 
PowelVs  Valley^  in  Claiborne  and  Campbell  counties,  Tennessee 
Valley^*  in  Rhea  and  Hamilton,  and  Lookout  Valley,  in  the 
southern  part  of  the  latter  county,  are  among  its  well  known 

*  Not  of  the  Tonnmseo  River 
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portions.  This  valley-range,  however,  does  not  come  in  direct 
contact  with  the  base  of  the  Table-land,  being  usually  separa- 
ted from  it  by  a  low,  sharp  ridge,  and  a  very  narrow  and  curi- 
ous trough,  often  called  the  ^^Back  Valley"  the  latter  lying  im- 
mediately at  the  basC;  and  back  of,  the  sharp  ridge. 

122.  In  the  northeastern  portion  of  the  Valley,  especially 
in  Washington,  Greene,  and  Cocke  counties,  the  valleys  partake 
of  the  nature  of  the  ridges,  and  are  comparatively  short  and 
broken.    (§  109.) 

Southwest  of  this  section,  and  especially  south  of  the  Hi- 
wassee,  there  are  again,  long  ridges  and  valleys  succeeding 
each  other  laterally^  with  considerable  regularity. 

123.  The  valleySj  in  general,  vary  in  width  from  a  few  hun- 
dred yards  to  several  miles.  Most  of  them  are  fertile  and  beau- 
tiful. Some  of  the  narrow  ones  are  not  inviting,  being  cold 
and  unproductive. 

They  are  best  classified  in  accordance  with  their  geological 
characters.  So  far  as  may  be  necessary,  they  will  be  enumera- 
ted in  connection  with  the  descriptions  of  the  formations  with 
which  they  are  associated. 

124.  My  remarks,  hitherto,  have  been  confined  to  the  subor- 
dinate valleys  lying  wholly  and  properly  within  the  body  of 
the  great  Yalley.  In  addition  to  these,  the  outlying  valleys,  or 
caves,  which  are  more  or  less  interlocked  with  the  ranges  and 
arms  of  the  XJnaka  and  Cumberland,  or  are  entirely  surround- 
ed by  them,  are  to  be  noticed. 

125.  Beginning  in  the  northeastern  comer  of  the  State,  there 
is,  at  the  first,  one  of  the  largest  and  most  interesting  coves  in 
Tennessee,  for  such  a  cove,  indeed,  the  valley-lands  of  Johnson 
County^  taken  together,  form.  The  general  outline  and  extent 
of  this  cove  may  be  seen  by  reference  to  the  map.  Below  Tay- 
lorsville,  it  is  divided  lengthwise  by  Doe  Mountain;  the  parts, 
however,  unite  again  around  the  mountain  in  the  valley  of  the 
Watauga.  (§  51.)  Johnson  County  Cove,  as  it  may  be  called, 
is  a  more  elevated  body  of  valley -land  than  any  other  of  equal 
extent  in  the  State.  Its  average  elevation  is  considerably  more 
than  2000  feet  above  the  sea,  which  is,  at  least,  as  high,  if  not 
higher,  than  the  top  of  the  Cumberland  Table-land.  It  is  well 
watered  by  the  Watauga,  and  by  Boane's  Creek  .and  its  crystal 
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tributaries.  Northward,  it  rans  to  a  point  not  far  above  tbe 
Virginia  line.  It  is  entirely  inclosed  bj  mountains.  On  the 
east  and  south  lies  the  Stone  Mountain  Bange;  (§  48,)  on  the 
northwest,  the  Iron  Mountain  Bange.  ^  49.)  To  enter  or 
*  leave  the  cove,  it  is  necessarj,  either  to  climb  over  the  moun- 
tains, or  to  pass  through  the  very  narrow  rooky  gaps  cut  out 
by  the  water  courses.  Tbe  gaps  most  used  are  those  formed 
respectively,  by  Doe  Biver  and  the  south  fork  of  the  Laurel; 
the  former  flirnishing  a  pass  to  the  southwest,  and  the  latter 
to  the  northwest  into  Yirginia. 

126.  Lying  between,  or  rather,  almost  on  the  Holston  and 
Iron  Mountains,  just  before  they  unite  near  the  Yirginia  line, 
is  the  curious  basin  called  Shady,  (§  60.)  This  is  also  indu* 
ded  in  Johnson  Ck>unty.  It  is  much  higher  than  Johnson  Gove, 
but  is  of  limited  extent.  It  is  noted  chiefly  for  its  excellent 
iron.  This  little  basin  is  so  elevated  that  its  flora  partakes  of 
a  Canadian  character.  Within  it  flourish  oranberries  and  nor- 
thern oonifera. 

127.  The  two  mountains  which  enclose  Shady,  diverge,  as 
they  pass  to  the  southwest,  and  finally  give  between  them  a 
Jong^  wide,  and  interesting  area — ^the  Stony  Creek  VaUey  of 
Carter  County.    (§  60.) 

128.  In  Washington  County,  between  its  two  principal  moun- 
tain ranges^  is  another  long  valley  called  Ghreasy  Cave.  (§  68.) 
This  has,  perhaps,  across  its  middle  part,  a  width  of  about  two 
miles.  To  the  southwest  it  gradually  becomes  narrower  and 
finally  ends  in  a  low  gap  upon  the  State  line ;  to  the  northeast, 
however,  it  widens,  and  finally  opens  out  boldly,  opposite  to  the 
lower  and  larger  end  of  the  Stony  Creek  Yalley.  This  valley 
and  Greasy  Cove,  taken  together,  may  indeed  be  regarded  as 
one  long  fusiform  cove  nearly  cut  off  from  the  Main  Yalley  by 
the  intervening  Holston  Mountain  and  the  Buffalo  and  Bich 
Mountain  Bange  which  approach  each  other  on  the  northwest. 
(§  60.)  These  features,  as  well  as  the  extent  of  the  valleys, 
may  be  seen  by  reference  to  the  Map. 

129.  Idmestone  Oave^  in  Carter,  and  Bampase  Cane,  in  Wash- 
ington County,  have  been  already  mentioned.    (§§  67  and  60.) 

130.  In  Greene  County,  a  cove  of  some  importance  lies  be- 
tween Paint  and  Meadow  Creek  Mountains.  It  runs  down  south- 
westerly, into  a  narrow  valley,  called  Peck's  l^raugh.    (§  64.) 
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131.  South  of  the  Big  Pigeon,  in  Cocke  Oonnly;  Beveral 
bands  of  limestone  run  to  the  southwest,  back  of  Englishes 
Mountain,  and  taper  oif  in  long  slender  fingers  which  reach 
into  Sevier.  One  of  these  fingers  constitutes  Joneses  Cove,  a 
narrow  Yalley  fonr  or  five  miles  south-east  of  English's  Moun- 
tain. 

In  Sevier  County,  north-east  of  the  Little  Pigeon  Biver,  are 
other  small  coves,  of  which,  however,  it  is  not  necessary  to 
speak  here. 

132.  In  the  southern  part  of  Sevier,  and  in  Blount  County, 
there  is  a  group  of  three  large  and  very  interesting  coves. 
They  lie  completely  imbedded  among  the  mountains.  The  first 
two  are  surrounded  by  those  ridges  which  occur  in  the  space 
between  the  main  TJnaka  Range  and  the  outlier — Chilhowee 
Mountain;  (§  66;)  the  third  lies  immediately  at  the  base  of  the 
main  range.  They  all  have  nearly  the  same  dimensions,  ran- 
ging from  five  to  six  miles  in  length,  and  from  one  and-a-half  to 
two  miles  in  breadth.  Their  forms  and  relative  positions  may 
be  seen  upon  the  Map. 

133.  The  first,  Weafs  CovCy  is  situated  in  the  southern  part 
of  Sevier  County.  It  is  a  beautiful  and  elevated  region,  walled 
in  all  around  by  high,  rough  ridges.  Its  bounding  ridge  on  the 
southeast  swells  up  to  a  conspicuous  mountain,  which  is  well 
seen  from  Sevierville,  and  from  many  other  distant  points. 
This  cove  has  been  settled  very  nearly  sixty  years,  and  now 
furnishes  homes  for  about  seventy  families. 

134.  The  second  is  7\ick€Ue€diee  Oove.  This  lies  just  within 
Blount  County,  and  is  separated  from  Wear's  Cove  by  a  nar- 
row neck,  or  ridge^  the  two  being  about  a  mile  apart.  In  leav- 
ing the  latter  we  pass  through  a  low  gap,  and  then  descend 
perhaps  about  300  feet,  into  Tuckaleechee.  This  is  the  largest 
of  the  group.  Little  Biver  flows  through  it,  and  in  leaving  it, 
cuts  out  a  narrow  pass  through  the  mountain  walls  upon  the 
west,  thus  forming  the  gateway  of  this  imprisoned  basin. 
Tuckaleechee  has  been  settled  about  as  long  as  Wear's  cove,  and 
now  contains  nearly  one  hundred  ftmilies. 

135.  The  last  of  the  group  is  Oade*8  Cove.  This  is  cut  off 
from  Tuckaleechee  by  a  heavy  ridge,  which  bifurcates  towards 
the  west,  including  between  its  branches,  a  little  valley  called 
''El-darado:* 
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Cade's  Cove  is  highly  elevated,  heing  more  than  700  feet 
above  Tackaleechee.*  It  lies,  as  I  have  said,  at  the  base  of  the 
main  TJnaka  Eange,  and  only  a  few  miles  from  the  State  line. 
Several  fine  ''balds"  occur  npon  this  part  of  the  range,  (§  81,) 
from  which  can  be  seen,  not  only  the  Cove  below,  but  the  moun- 
tains, lying  west  of  the  Cove,  (Chilhowee  being  especially  con- 
spicuous,) and  the  great  valley  beyond  the  mountains,  bounded 
by  its  western  wall — ^the  dim  edge  of  the  Cumberland  Table- 
land. 

Cade's  Cove  is  remarkable  for  its  rich  bottoms  and  its  meadow- 
like features.  It  is  well  watered  by  the  tributaries  of  Abram's 
Creek.  It  contains  at  present  about  fifty  families.  It  was  par- 
tially settled  about  sixty  years  ago,  but  for  many  years  it  re- 
mained Indian  territory. 

136.  Miller's  Cave  is  a  long  narrow  trough,  immediately  along 
the  southeastern  base  of  Chilhowee  Mountain.  It  is  situated 
partly  in  Sevier  County,  and  partly  in  Blount.  This  cove  has 
been  settled  about  as  long  as  those  just  mentioned,  and  con- 
tains; perhaps,  thirty  families. 

137.  In  Blount  and  Monroe  Counties,  are  several  other  small 
coves,  several  of  which  occur  along  the  Little  Tennessee  Biver. 

138.  I  have  now  noticed  the  principal  valleys  and  coves  asso- 
ciated with  the  TJnaka  ranges.f  They  have  several  characters 
in  common,  one  of  the  most  important  of  which  is,  that  they  all 
contain,  or  are  based  upon^  limestone.  After  the  general  eleva- 
tion of  the  whole  TJnaka  region,  it  is  doubtless;  in  part,  to  the 
removal  of  limestone;  through  the  agency  of  water,  (the  hard 
slateS;  sandstones,  and  conglomerates,  now  forming  the  ridges 
being  left,)  that  the  existence  of  these  troughs  and  basins,  as 
such,  among  the  mountains,  is  to  be  attributed.  The  discussion 
of  this  subject,  however,  belongs  to  another  part  of  the  Beport. 

139.  We  now  pass  across  the  Yalley  to  the  Cumberland  Ta- 
ble-land.   Here  the  aspect  of  things  is  very  different.    Instead 

*Ia  July,  1858,  John  Caldwell,  Esq.,  of  Jefferson  County,  was  kind  enough  to  accom- 
pany me  through  this  group  of  coves.  His  knowledge  of  the  country,  and  the  research- 
es he  himself  had  made  in  this  region,  enabled  him  to  render  valuable  assistance.  With 
his  help,  and  by  means  of  a  pocket  level,  the  difference  in  the  elevation  of  the  two  coves 
was  approximately  determined.   We  found  it  to  be  about  766  feet. 

t  The  Ikicktown  SegUm,  already  spoken  of,  (|  68,)  is  not  included  among  the  coves.  It 
differs  from  them  in  its  general  relations,  and  especially  in  its  geological  character. 


THE  VALLEY  OF  EAST  TENNESSEE.  63 

of  a  great  bed  of  parallel  ridges,  including  naturally,  as  it  were, 
valleys  and  coves,  we  have  an  extended  plateau,  or  table-land, 
the  eastern  border  of  which  is  nearly  unbroken  and  continuous 
through  the  State.  There  are,  however,  two  valleys,  confined 
within  the  general  limits  of  this  table-land,  which,  although 
cut  off  from  the  main  part  of  the  Yalley  to  the  east,  are,  nev- 
ertheless, connected  with  it  by  their  geological  and  physical 
features. 

140.  The  first,  and  by  far  the  largest,  is  the  long  and  symmet- 
rical Sequatchee  Valley,  The  head  of  this  valley  is  in  the  bo- 
som of  the  Table-land^  and  nearly  midway  between  the  north- 
em  and  southern  boundaries  of  the  State.  From  its  head,  it  pur- 
sues a  nearly  straight  southwesterly  course,  for  about  sixty 
miles,  through  the  counties  of  Bledsoe,  Sequatchee,  and  Marion, 
to  the  Alabama  line.  It  is,  in  fact,  a  great  trough  sunk  length- 
wise in  the  body  of  the  Table-land,  dividing,  or  splitting,  the 
latter  from  its  middle  part,  southwestward,  into  two  parallel 
but  unequal  portions  or  arms.  All  along,  on  both  sides,  it  is 
bordered  and  overlooked  by  the  high,  steep^  inner  edges  of 
these  portions.  These  edges  are  from  three  to  five  miles  apart^ 
and,  like  great  walls,  mark  out  the  limits  of  the  long  valley 
with  singular  definiteness.* 

141.  The  arm  of  the  Table-land  that  lies  along  the  south- 
eastern side  of  Sequatchee  Yalley,  is  a  long  and  quite  uni- 
form belt,  or  table,  from  six  to  eight  miles  wide,  running  down 
into  Georgia  and  Alabama.  Near  the  Georgia  line,  however, 
it  is  much  broken.  In  the  first  place,  the  Tennessee  Biver,  a 
few  miles  above  the  line,  cuts  completely  through  it,  forming 
a  deep,  narrow  and  serpentine  gorge.f  Then  again,  partly 
upon  the  line,  it  is  cut  by  Running  Water  Creek,  not  so  deeply 
as  before,  but  yet  down  to  a  low  gap  through  which  the  Nash- 
ville and  Chattanooga  Bailroad  finds  a  passage.  The  belt,  as  a 
whole,  separates  Sequatchee  from  the  main  Yalley  to  the  east. 


*  The  geographical  featares  of  Sequatchee  Valley  may  be  seen  upon  the  Map  of  the 
State,  aocompaoying  this  Report.    To  this  the  reader  is  referred. 

t  The  point  where  the  Tennessee  cuts  into  this  belt  is  well  seen  In  the  pnnoramio 
Tiew  fiRCing  page  40.  Passing  Chattanooga,  the  riTer  makes  a  large  bend— ft-om  its 
form  called  the  Moccasin  B«nd— and  then  soon  begins  its  passage  through  the  moun- 
tain. It  is  in  passing  this  that  the  river  encounters  those  serious  obstructions  so  well 
known  to  boatmen  as  the  BofUng  ib<«  the  Bkattt^  and  the  Ptsn. 
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and  the  narrow  outcs  made  by  the  Tenneeaoe  and  by  Banning 
Water,  are  natural  lines  of  communication  between  the  two. 

142.  North  of  the  Tenneseee  Biver,  the  above  belt  forms  a 
part  of  WdULeiCB  Ridge ;  south  of  the  river  its  broken  portions 
constitute  the  Baceoon  Mountains. 

143.  In  a  line  with  Sequatchee  Yalleyi  and  a  few  miles  north- 
east of  its  upper  end,  there  is,  I  may  add  here,  a  curious  little 
basin,  sunk  in  the  Table-land,  called  Grassy  Cove.  Still  further 
CO  the  northeast,  in  the  same  line,  lies  Crab  Orchard  Gap.  Se- 
quatchee Yalley  and  GFrassy  Cove,  likewise  the  latter  and  Crab 
Orchard  Grapi  are  separated  by  high  ridges. 

144.  The  second  valley,  referred  to  above,  is  that  of  the  Mk 
Fork,*  It  lies  in  the  northwestern  part  of  Campbell  County, 
in  the  northern  part  of  the  State,  It  is  narrow,  rough,  and 
nearly  straight.  Originating  near  a  point  called  Elk  Gap,  right 
in  the  midst  of  high  ridges,  it  runs  northeastward  into  Ken- 
tucky. Its  southeastern  side  is  well  defined,  all  along,  by  a 
high,  bold  ridge,  or  crest,  of  the  Cumberland  Table-land,  called 
Pine  Mountain,  which  runs  with  the  valley  to  the  northeast. 
Its  northwestern  side,  on  the  other  hand,  is  irregular,  being 
cut,  or  notched,  by  the  ends  of  spurs  from  TeUico  Mountain, 
another  range  of  the  Table-land.  The  valley  may  be  regarded 
as  lying  between  Pine  and  Tellico  mountains.  The  bed  of  the 
Blk  Fork  has  an  average  elevation  of  about  1200  feet  above 
thesea. 

145.  Elk  Gap,  referred  to,  is  a  low  pass,  dividing  the  waters 
of  the  Cumberland  Biver  from  those  of  the  Tennessee,  and 
connecting  Blk  Pork  Valley  with  the  valley*  of  Cove  Creek. 
These  valleys  originating  at  the  same  point,  run  off  nearly  at 
right  angles  to  each  other.  The  latter,  however,  is  narrow  and 
but  little  more  than  a  straight,  deep  cut.  It  opens  below  into 
the  southwestern  end  of  Poweirs  Valley.    (  §  121. ) 

146.  The  valleys  of  Cove  Creek  and  of  Elk  Fork,  are  so 
situated  with  reference  to  each  other,  and  to  the  local  ridges  of 
this  part  of  the  Cumberland  Plateau,  that  they  flirnish  a  com- 
paratively good  route  through  the  mountains  fbr  the  Knoxville 
and  Kentucky  Bailroad.    They  also  completely  detach  within 

«  The  Elk  Fork  is  a  trlbutaiy  of  the  Clear  Fork  of  Gttmberland  River. 
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the  limits  of  TenneBsee,  a  considerable  part — a  quadrilateral 
area  or  block — of  the  GamberlaBd  Table-land. 

147.  Biver  System, — The  Yalley  of  Bast  Tennessee  has  an 
adootirable  system  of  rivers  and  water  ooorses.  Its  rivers  are, 
for  the  most  part,  wide  and  shallow,  and  consequently  but 
moderately  navigable;  yet  their  waters  are  clear  and  beautiful, 
their  smaller  tributaries  exceedingly  numerous,  and  arranged 
with  remarkable  regularity.  Crystal  rillS|  flowing  from 
thousands  of  bold  springs,  irrigate  the  land  everywhere,  and, 
with  the  larger  mill-streams  and  the  rivers,  form  a  net-work 
of  water  coursesj  which,  for  completeness  and  elegance  is,  per- 
haps, not  excelled. 

148.  The  '<  Big  Tennessee^*  and  its  proper  prolongation,  the 
Holston,  (which,  by  the  way,  ought  to  be  included  whenever 
we  speak  of  2^  Tennessee^)  constitute  the  great  stream  into 
which  all  the  other  rivers  pour  their  contents.  The  ''Forks" 
of  the  Holston  rise  in  Virginia.  The  Clinch,  also,  and  its  trib« 
utary,  FowM'e  Biver,  take  their  origin  in  the  same  State.  All 
of  these  have,  in  general,  a  southwesterly  course,  and  descend 
with  a  considerable  falL 

149.  At  a  point  about  half  way  through  the  Yalley,  the 
Holston  becomes  the  Big  Tennessee,  which,  after  flowing  a  few 
miles  to  the  northwest,  and  receiving  the  waters  of  the  Clinch, 
takes  a  southwesterly  course  until  near  the  Georgia  line,  in  the 
vicinity  of  Chattanooga.  At  this  point  it  makes  its  first  at- 
tempt to  break  through  the  Cumberland  Table-land  and  suc- 
ceeds BO  flur  as  to  pass  Walden's  Bidgc,  (§141,)  and  to  gain 
Seqnatchee  Valley.  Here  it  is  again  sent  off  to  the  southwest, 
down  the  Seqnatchee  trough  and  its  southwestern  continua* 
tion,  many  miles  into  Alabama,  where  finally  it  escapes  to  the 
northwest  through  the  southern  broken  portion  of  the  Table- 
land. 

150.  The  Tennessee  and  its  Virginia  tributaries  thus  follow, 
in  general,  the  trend  of  the  valley.  Tet  there  is,  at  the  same 
time,  a  well  marked  tendency  westward,  and  even  northwest- 
ward, for  all  the  important  ofiJMts  of  the  main  stream,  (the 
Tennessee  and  Holston,)  of  which  there  are  three  in  the  State, 
beside  the  great  one  in  Alabama,  are  to  the  west  and  north- 
west.   These  throw  the  river  into  the  extreme  southwestern 
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comer  of  the  Yalley,  and  even  into  its  most  western  outlier, 
the  Sequatchee  trough. 

151.  The  tributary  rivers  which  flow  out  of  North  Carolina, 
unlike  those  from  Yirginia,  all  pursue  a  westerly,  and  mostly 
a  northwesterly,  direction,  until  they  unite  with  the  Holston, 
or  with  the  Big  Tennessee. 

152.  There  are  thus  two  general  directions  in  which  the 
rivers  of  the  Valley  flow;  one,  to  the  northwest,  corresponding 
to  the  direction  of  the  general  drainage  pertaining  to  the  great 
slope  of  which  the  State,  as  a  whole,  is  a  part ;  (§§  9,  10  ;)  the 
other,  to  the  southwest,  corresponding  to  the  deflection  of  drain- 
age caused  by  the  intervention  of  the  Cumberland  Table-land, 
and  by  the  Appalachian  features  of  the  Yalley  itself.  (§§  12, 
13  and  11.) 

153.  The  smaller  tributaries — ^the  "  creeks" — ^have,  generally, 
great  uniformity  in  direction.  Nearly  every  valley  has  its 
creek,  flowing  either  to  the  northeast,  or  to  the  southwest,  in 
conformity  to  the  direction  of  the  ridges.  If  they  escape  from 
one  valley  to  another,  they  do  so  through  narrow  gaps  in  the 
ridges,  and  then  only  to  be  sent  off  again  in  a  direction  paral- 
lel to  their  former  course.  Some  exceptions,  however,  there 
are,  among  which  those  that  flow  into  the  Tennessee  from  Wal- 
den's  Bidge  are  the  most  important.  Ooltawa,  of  Bradley  and 
Hamilton,  and  Citico,  of  Monroe,  might  also  be  mentioned  as 
important  exceptions. 

154.  Elevation  above  the  Sea, — The  great  Trough,  extending 
from  Pennsylvania  to  Alabama,  including  the  Yalley  of  East 
Tennessee,  (§  91,)  is  divided  transversely,  by  the  river  systems, 
into  natural  sections  or  subordinate  slopes.  (§  14.)  Of  these, 
none  is  better  defined  than  that  drained  by  the  Tennessee 
iUver  and  its  Yirginia  tributaries.  The  East  Tennessee  Yal- 
ley constitutes  the  greater  part  of  this,  aud  it  may  give  a  better 
idea  of  the  elevation  and  position  of  the  Valley  to  consider  it, 
at  first,  in  connection  with  this  entire  slope. 

■ 

155.  The  slope,  or  trough,  has  its  many  channeled  head,  in 
Virginia,  from  forty  to  sixty  miles  northeast  of  the  Tennessee 
boundary,  along  a  curved  line  running  through  the  county  of 
Tazewell,  and  through  Mount  Airy,  between  Smith  and  Wythe 
counties.    This  line  is  the  crest  of  a  water-shed  dividing  the 
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waters  of  the  Tennessee  on  the  southwest  from  those  of  New 
Biver  on  the  northeast.  The  Virginia  and  Tennessee  Bailroad 
crosses  '*  Mount  Airy  Bidge"  at  an  elevation  of  2594  feet  above 
the  sea.  From  this  high  region  the  slope  extends  in  a  south- 
westerly direction  to  the  northern  parts  of  Georgia  and  Ala- 
bama, a  distance  of  about  300  miles. 

156.  The  following  tables  give  the  heights,  in  feet,  above 
tide-water,  of  many  points  in  this  area,  most  of  whioh^  how- 
ever, are  in  the  East  Tennessee  Yalley.  They  have  been  de- 
rived mainly,  from  the  railroad  surveys.* 

The  points  are  arranged  in  lines,  the  first  extending  length* 
wise  through  the  Trough :  the  second  is  a  limited  line  nearly 
parallel  to  a  portion  of  the  first,  and  connecting  two  of  its 
points,  Bristol,  and  a  point  near  the  railroad  bridge  over  Lick 
Creek.  The  others  are  cross-sections.  The  places  noted  are  in 
Tennessee^  unless  otherwise  indicatied. 

(1.)  The  first  series  runs  along  the  Virginia  and  Tennessee  Railroad 
from  Moant  Airy  Ridge  to  the  Tennessee  line ;  it  is  then  continued  along 
the  Sast  Tennessee  and  Virginia  Railroad  to  Knoxville,  and  from  this 
point,  along  the  East  Tennessee  and  G^rgia  Railroad  to  Dalton,  Georgia. 
We  thus  have  a  complete  longitudinal  profile  of  the  Valley  of  East  Ten- 
.  neBsee,  and  in  fact  of  the  entire  subordinate  slope  to  which  it  belongs. 

Mount  Airy  Ridge,  Va....2594  (Level  of  rails).    Va.  &  Tenn.  R.  R. 

Marion,  Va 2129  "  "  « 

Seven  Mile  Ford,  Va 1976  "  "  " 

Holston    River  at  Seven 

Mile  Ford 1964  (Surface  of  river)        "  " 

Glade  Spring,  Va ..2,078    (Level  of  rails)  Va  &  Ten.  R.  R. 

Emory  and  Henry  Col- 
lege, Va .2,103  "  "  " 

Abingdon,  Va 2,071  "  "  " 

BBI8T0L,   Vb,  and  Tenn, 

Line ...1,678  "  "  '* 

Holston  River  at  Union..l,401  (Surface  of  River)  E.T.<&Va.R.  K 

Union ...1,457  (Level  of  Rails)        "  " 

Summit  between  Holston 

and  Watauga  Rivers.  1,606  "  "  " 

Carter .1,474  "  «  « 

*I  am  indebted  for  much  yalaable  information,  and  for  profiles,  to  Mr.  Charles  Wil- 
liams, Chief  Engineer  of  the  EnozviHe  A  Kentucky  Railroad,  and  to  Mr.  B.  C.  Mor- 
ris, Chief  Engineer  of  the  East  Tennessee  ft  Georgia  Boad,  and  its  Cleyeland  and 
Chattanooga  Branch.  I  am  also  indebted  to  the  officers  of  the  East  Tennessee  and 
Virginia  Boad  for  the  altitudes  along  their  line. 
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Wataaga,atOftrter.........l,428  (Surfieuse)  S.T.&Va.B.B. 

Johnson's ^ 1,648  (Level  of  rails)  ^  " 

Summit  between  Watau- 
ga and  Nolichucky...  1,841                «  tt  ii 

Jonesborough 1,784                 "  u  u 

Limestone —..m....  1,419                **  *'  " 

Fullen's 1,489                «  «  " 

Greeneville  (Depot) -1,681                 f*  "  " 

Blue  Spring 1,279                 «  •*  " 

Blue  Spring  Summit 1,368                «  "  " 

Lick  Creek 1,112    (Surflaoe)  <-  '< 

BulFs  Gap .v.«.l,214   (Level  of  rails)  *^  *' 

Busselville -.1,260                "  «  " 

Morristown 1,288                 "  «  " 

Summit  west  of  Horris- 

town 1,862                «  tt  « 

Mossy  Oreek.....^....^.-.l,lll                "  "  ^ 

KewMarket....^.......^... 1,067                "  "  " 

Strawberry  Plains -   906                 «<  «*  « 

Holston,  at  Strawberry 

Plains ••.-.  849  (Surface)  "  " 

McMillan's..^.*...*.......^-   868  (Level  of  rails  '<  " 

KiroxTiLLB,  (Dipoi).....,..  898  (Grade)  E.  Tenn.  &  Ga.  B.  B* 

MoGlellan's  Summit -  992                *<  ^  " 

Knox  County  Line ^  882               "  ^  •< 

Lenoirs..........,.,..*.........   786                "  "  " 

lioudon 814                "  "  " 

Tennessee  Biver,  at  Lou- 
don   787  (Low  water)  "  " 

Sweet  Water  Summit...-.  1028  (Grade)  «  "  " 

Athens 998        "        "  «  " 

Hiwassee  Biver -  728        <<        «  «  " 

"           *•    684  (Low  water)  «*  " 

Cleveland 878  (Grade)  "  " 

Summit  in  Tenn.  IHnir 
ding  ridge  b€twem  Tei^ 
nestee  and  ihote  flowing 

into  the  Guifof  Mexico^  892  (Grade)  <<  " 

Stats  likx,  Tenn.  j*  Ga.  887       "  "  <« 

Dalton,Ga -  771        "  "  «« 

(2.)  The  following  table  includes  the  heights  of  certain  points  along  one 

of  the  experimental  lines  of  the  East  Tennessee  and  Virginia  Bail  road. 

It  extends  from  Bristol  through  Blountville,  crosses  the  Holston  at  Long 

Island,  runs  up  the  valley  of  Horse  Creek,  and  then  down  that  of  lick 

Greek,  until  it  strikes  the  adopted  line  near  the  mouth  of  G^p  Creek. 

Bri8tol,Tenn.  and  ya.Line  1678  (Bails) -...7a.  and  Tenn.B.  B. 


THE  YALLST  Or  BA8V  TENNE88BS.  69 

Steele's  Creek U026  (Surface). •.•••••«..«...Ma7'8  Surrey. 

Summit  (8}   miles    from 

Bristol) 1727        "  «  «« 

HaddyCreek(near  Blount- 

ville) 1660       "  «  " 

Summit  (18    miles   from 

Bristol -1778        «*  »*  " 

Holston  Birer  (upper  end 

of  Long  Island) 1218       •*  "  •* 

Summit  between  Horse  Or. 

and  Lick  Or 1418       •*  «  " 

Lick  Or.  (18  miles  fix>m 

last  Summit) 1192        «  **  " 

Summit  (8}  miles  ftirther 

on) ..1222        «  •*  " 

Lick  Or.  (6|  miles  on) 1118       "  «  " 

Mouth  of  Gap  Creek  (near 

R.  R. crossing  of  Lick 

Creek 1118        "  •«  « 

(8.)  The  following  points  occur  along  a  line  extending  aero$9t  (indi- 
rectly,) from  the  Watauga  Valley  in  N.  0^  through  Johnson  County, 
Tenn«,  to  Abingdon  and  to  the  Saltworks,  or  Saltrille,  Ya. 

Headwaters  of  Linnrille 
and  Watauga  rirers, 
west  foot  of  Grand- 
father ML,  N.  0 ..4100 ...•• •^•^ Goyot 

Shull's   Mill-pond,    Main 

Watauga,  N.O -2917 .• R.B,  Surrey. 

BTATX  Lmrx,  Term,  j*  N,  O. 

(Watauga  Valley)... -2181 B.  R  Surrey. 

TaylorsYillejTenn -289ft Guyot. 

Holston,  South  Fork,  Va., 
on  the  road  to  Abing- 
don  1778 ^.^     ^< 

Holston,     Middle    Fork, 

Va..  id 1772 " 

Abingdon,  Va.  (Depot)... -2071  ...«•. - •Va.  &  Tenn.  B.  R. 

Saltworks,  Va.,  Depot  on 
the  North  Fork  of 
Holston  Biver ^712 «  « 

(4.)  From  the  State  line  in  the  rocky  gorge  of  the  Little  Tennessee 
BIyer,  through  Knozyille  to  Kentucky,  an  interesting  and  entire  cross- 
section  is  furnished.  It  is  from  the  surveys  of  the  Knozyille  and  Charles- 
ton, and  the  Knoxville  and  Kentucky  railroads.  It  crosses  nearly  through 
the  middle  of  the  Valley. 
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BTATS  LDf  B,  on  the  Little 

Tenn* ^1114  (Grade)......EL&  C.B.  B.  Survey. 

Tenn.Riyer  near  Harden's  900       «  "  '* 

Abram's  Creek 872        «  «  « 

«<  "       866  (Surface)  "  " 

End  of  Ohilhowee  Mt 870  (Grade)  *'  " 

Pour-mile  Creekf 826       "  "  " 

"  «     ^  808  (Surface)  «  " 

Diyiding  Ridge  between 
Four-mile  and  Nine- 
mile  Creeks 896  (Grade)  <<  *< 

Diyiding  Bidge  between 
Four-mile  and  Nine- 
mile  Creeks ^  946  (Surface)  "  " 

Nine-mile  Creek,  80  miles 

from  Knoxyille..# 832       "  "  « 

Nine-mile  Creek,  26  miles 

from  Knoxyille.........  918  (Grade)  "  " 

Nine-mile  Creek,  26  miles 

fromKnoxville 900  (Surface)  "  <* 

Diyiding  Ridge  between 
the  Tennessee  and  Lit- 
tle Riyers,  21  miles 
fromKnoxyille ..1046  (Grade)  «<  " 

Dividing  Ridge  between 
the  Tennessee  and  Lit- 
tle Rivers,  21  miles 
fromKnoxville 1076  (Surfisoe)  "  *< 

Pistol  Cr.,  Mid.  Fork  (Ma- 

ryville) 876        «  *•  « 

Pistol  Cr,  North  Fork 886        «  «  " 

Pistol  Or 810  (Grade)  «  « 

«       " «  790  (SurfSfcoe)  «  " 

Summit 870       "  "  " 

Little  River 802  (Grade)  «<  <' 

"         «    ^  768  (Surikoe)  "  " 

Summit ^...  890        **  "  " 

French  Meadow  Cr 862  (Grade)  "  <« 

Summit,  nearly  2  miles  from 

Knoxville -  986        "  "  « 

Holston  River 816  (Surface)  *<  " 

*  For  the  elevation  of  the  Tennessee  line  on  the  French  Brosd  River,  and  the  Warm 
Springs  in  North  Carolina,  see  page  82. 

t  At  a  point,  between  Four-mile  Creek  and  the  **  End  of  Chilhowee  Mt.,**  the  profile, 
from  which  these  elevations  were  taken,  suddenly  drops,  going  toward  Knoxville, 
fifty  feet,  the  following  note  being  attached^  *'  Jostle  of  fifty  feet  from  error  in  level- 
ing.*' The  profile  is  one  deposited,  according  to  law,  in  the  office  of  the  Secretary  of 
State. 
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KVOXYiLLX «  900       **  E.  &  K.  B.  B.  Survey. 

Black  Oak  Bide  (Gap) 1106  (Grade)  "  ** 

Beaver  Creek 982  (Surface)  <*  " 

Copper  Bidge....^ ..1071  (Grade)  ''  " 

Bull  Bun 828  (Surface)  «  « 

Chestnut  Bidge »1088  (Grade)  "  " 

Clinton 847        «  •«  « 

Clinch  Biver,  (Clinton)....  791  (Surface)  "  " 

Cane  Creek -  887        "  «  «* 

Coal  Creek 866        "  «'  « 

Indian  Grave  Gap ..1266        »  <<  « 

«           "        '*    1188  (Grade)  "  " 

Cove  Creek....- 1041  (Sur&ce)  «  " 

Elk  Gap 1702        «*  «  " 

"      "    1620  (Grade)  "  " 

Stote  Line,  (Tenn.  &  Ey.)  990       <<  "  « 

(6.)  The  following  is  another  oross-section.  It  extends  from  Cleveland 
to  Chattanooga,  thence  through  the  Bunning  Water  Gbip  of  the  Bacooon 
Mountains,  across  the  Sequatchee  Yalley  and  hy  Stevenson,  U>  the  Tunnel 
of  the  Nashville  and  Chattanooga  Bailraad. 

Cleveland 878  (Grade)  ...C.  &  C.  Br.  of  E.  T.  &  Ga.  B.  B. 

Candy's  Creek 794        ««                   "  «  «• 

Lea's  Summit......  918        «                  "  ••  «« 

White  Oak  Moun- 

tain  (Gap) 818        "                   ««  "  « 

OolUwa  Creek...-.  790?     "                  ««  "  « 

Summit 912        «                  ««  ««  " 

Chickamauga 682        <*                   «  <<  » 

"          649  (Low  Water)    "  «  « 

Tunnel 762  (Grade)             "  "  « 

Chattanooga* 676        '*                  m  «t  ci 

<*  Tenn.  Biver  642  (Surface)    W.  &  A.  B.  B.  (Ga.  Boad.) 

«  «  688  (Grade)            «*  ««  " 

••  676        «      N.  &  C.  B.  B. 

Lookout  Creek 676        "  «  •« 

Point  near  6  miles 
from  Chatta- 
nooga  676        «  «  " 

*  The  elevations  pertaining  to  Chattanooga  are  derived  flrom  the  several  roads  termi- 
nating at  that  place.  The  difference  between  the  elevations  given  by  the  Cleveland  and 
Georgia  roads  respectively,  may  result,  in  part  at  least,  from  the  profiles  not  meeting 
at  the  same  point 

The  elevation  given  by  the  Nashville  it  Chattanooga  road  has  been  derived  from 
the  profile  of  this  road  carried  through  from  Nashville ;  it  is  the  height  above  low  tide 
of  Mobile  Bay.  When  the  elevations  of  points  in  Middle  Tennessee  are  given,  I  will 
speak  more  particularly  of  this  profile. 

The  heights  642  and  688  are  from  a  profile  on  Bonner's  Map  of  Georgia. 
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(6.)  The  remaining  table  presents  a  cross-profile  from  "  Cross  Plains," 
(Dalton?)  Ga.,  to  Chattanooga,  Tenn.,  along  the  Western  A  Atlantic 
Bailroad.    It  is  taken  from  Bonner's  Map  of  Georgia. 

Cross  Plains,  (Dalton)  Ga...........  778 — •..•••••W.  A  A.  B.  B. 

Tunnel,  Ga. »..  869.......*«.........        "  ** 

SUMMIT  OF  SIDOK  ABO  YX  TUlTirBL. 

DiTiDiKa  Bn}Ox6«(vtf«i  Tarn, 
Bioer  waien  andikoBeflomng 
into  tM4  Ou(f  i^  Mexico .1082  "  " 

TXimXSSXB  AND  OXOBQIA  LINB...  7l4  "  " 

Tenn.  Biver,  at  Chattanooga*.— •  642  << 


II 


t  In  a  table  of  eleTatlona  of  points  along  the  Memphia  and  Obarieston  Bailroad,  pnb- 
ISahed  in  one  of  the  Reports  of  that  road,  the  eloTation  of  Stevenson  is  giren  at  e08,S0. 
On  the  N.  k  C.  R.  R.  profile,  from  which  the  above  heights  were  taken,  it  is  not  within 
my  power  to  determine  the  exact  point  at  which  the  two  roads  meet.  The  difference 
in  the  elevations  may,  in  part,  be  due  to  thia.  I  sospeot,  however,  that  002,80  is  below 
the  tme  height  of  the  Depot. 

*  At  Montgomery's  Gap.  seven  miles  east  of  Winchester.  In  a  report,  made  by  John 
Bdgar  Thompson  (1847)  upon  an  experimental  survey  of  the  line  of  the  N.  Jfc  C.  R.  R., 
it  is  said :  "  The  elevation  of  this  Qap  (Montgomery's)  is  1385  feet  above  the  Atlantic, 
sod  bat  200  yards  wide  on  top,  with  steep  declivities  on  each  side,  admitting  the  passage 
of  a  railroad  by  mesns  of  a  short  tonnel  809  feet  below  its  apex.  ...  *  At  this  point 
the  road  will  attain  an  elevation  of  1166  feet  above  the  ocean,  and  paas  throngh  the  moon- 
tain  by  a  tunnel  2100  feet  long."  According  to  the  profiles  of  the  road  the  tunnel  was 
made  2200  feet  long. 
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157.  From  the  tablee,  it  is  seen  that  the  fall  of  the  Holston 
and  Tennessee  Biver,  from  Baltville,  (Table  3,)  on  the  North 
Fork  of  Holston^  Ya.,  to  Chattanooga,  is  approzimatively  1040 
feet.  Of  this  fall  very  nearly  one-half  occurs  in  Virginia,  in 
the  valley  of  the  North  Fork,  above  Kingsport. 

158.  Confining  ourselves  to  Tennessee;  the  general  elevation 
and  the  southwesterly  descent  of  the  Yalley  of  Bast  lennessee 
are  best  represented  by  the  profile  of  its  longer  and  central 
axis.  This  may  be  considered  as  extending  from  the  Yirginia 
line,  near  Kingsport,  along  the  northwestern  base  of  Bay's 
Mountain  to  Bussellville,  aod  then  as  being  coincident  with  the 
Bast  Tenn.  and  Ya.  Bailroad,  and  with  the  Bast  Tenn.  and 
6a.  road  as  &r  down  as  the  southern  boundary  of  the  State. 
Beferred  to  this  linC;  the  Yalley  has  an  elevation  (as  deter- 
mined by  the  river-surfaces)  ranging,  and  running  down,  from 
about  1220  feet  to  684  above  the  sea. 

159.  The  following  table  exhibits  the  rate  ^of  descent.  The  heights  are 
Ihoee  of  riyer  surfaces.  The  dinei  distances  between  the  points,  and  the 
differences  in  elevation,  are  given  on  the  right. 

Holston,  at  Long  Island, 

above  Slingsport, 1218  ft. 

Holston,  at  Strawberry  }  ^^  ««  °»«^    ^"^^  »««  »• 

Plains, 849      < 

\  Dist  16      «        Pall    83  " 
Holston,  at  KnozviUe, .•.....,  816? 


Dist  28      "       Fall   79  « 
Dist  40     «<       Fall  68  " 


Tennessee,  at  Loudon, 787 

Hiwassee,  at  Oalhoun,  .......  684 

160.  From  this  it  appears  that  the  greater  part  of  the  de- 
scent (more  than  two-thirds)  occurs  before  reaching  Strawberry 
Plains. 

161.  Including  the  surface,  along  the  axis  of  the  Yalley,  the 
general  elevation  near  the  Virginia  line,  is,  perhaps,  1300  or  1400 
feet ;  towards  Strawberry  PUuns  it  is  lees,  and,  from  this  point 
to  the  Georgia  line,  it  may  be  taken  at  about  900  feet,  or  as 
ranging  from  1000  down  to  800.* 

162.  In  addition  to  the  southwesterly  descent,  the  general 

*In  Jeflbrwm  Cooaty,  along  the  line  of  the  nflroed,  there  is  a  high  body  of  land, 
forming  an  interesting  local  plateau,  whioh  has  an  elevation  of  Itom  800  to  400  feet  aboTS 
the  Holston,  on  the  northwest. 
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plane  of  the  Yalley  haa,  consistently  with  the  northwesterly 
tendency  of  the  rivers,  (§§  150, 151  and  152,)  a  decided  slope 
to  the  northwest. 

168.  The  following  tables  will  give  approximately  the  degree  of  indina- 
tion  in  this  direction. 

The  heights  (above  the  sea)  of  the  months  of  the  Clinch  and  Hiwassee 
riyerSi  respcctiyelj,  have  been  determined  by  the  rate  of  the  fall  of  the 
Tennessee  Riyer  between  Loudon  and  Chattanooga.  This  is  0.805  feet  per 
mile.  The  direct  distances  from  point  to  point,  and  the  differences  in  ele- 
vation, are  giyen  as  in  the  last  table. 

(1.)  Tenn.&K.O.Lme, Watauga 

Valley, « 2181* . 

^  r.  ««^  iDiat  22  miles.    Fall  708  ft. 

Watauga,  at  Carter,  S.  T.  &  r 

Va,  B.  R., 1428  < 

I  DUt.  17       "       Fall  210  " 
Holston,  at  Long  Island,  ....1218  ^ 

(2.)  Tenn.  &  N.  C.  Line,  French 

Broad, 1264*. 

\  Dist.  68  miles.    Fall  448  " 
Holston,  at  Enozville, 816?^ 

Clinch    River,  Clinton  J  K.  [  Dist  16       "       Fall   26" 

A  K.  R.  R « 791  ^ 

(8.)  Tenn.  &  K.  C.  Line,  Little 

Tennessee, .• 1114*  ^ 

.  Dist.  30  miles.    Fall  877  ft. 
Tennessee  River,  Loudon,^.  787  : 

.Dist.  14      «       Fall    18  " 
Mouth  of  Clinch, ....•••.  719  ^ 

(4.)  Hiwassee,  at  Calhoun, «  684  ^ 

I  DUt.  16  miles.    Fall   27  ft. 
Mouth  of  Hiwassee, 669  ^ 

Reference  may  also  be  made  to  the  table  of  heights  (page  60)  along  the 
Western  A  Atlantic  Railroad.  Dalton  has  an  elevation  considerably  above 
Chattanooga,  and  the  Timnel  is  more  than  200  feet  above  the  Tennessee  at 
the  latter  place. 

164.  Climate. — ^In  speaking  of  the  climate  of  the  State,  in 
general,  that  of  this  division  was  necessarily  included.  I  add 
but  little  more. 

165.  Knoxville  is  very  [near  the  centre  of  the  Yalley.  Its 
higher  portions  are  nearly  1000  feet  above  the  sea;  this,  at  any 

*  These  sre  not  the  elevatioDS  of  the  river  enr&ees ;  they  are  all,  however,  within, 
perhape,  tUleen  or  twenty  feet  of  thoae  soiihoes. 
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rate,  without  cansiDg  material  error,  may  be  taken  as  the 
height  of  the  particular  points  at  which  the  observations  were 
made.  The  mean  annual  temperature  here  is  57^.03,  or  simply 
57^,  at  least,  according  to  the  limited  data  we  possess.    (§30.) 

166.  In  the  upper  part  of  the  Valley,  near  the  Yirginia  line, 
the  annual  mean,  on  account  of  greater  elevation  above  the 
sea,  and  higher  latitude,  will  be  at  least  two  degrees  less ;  while, 
upon  the  other  hand;  near  the  Georgia  line,  it  will  be  as  much 
greater.  It  will,  therefore,  range  throughout  the  Valley  from 
about  SS'' to  59^ 

167.  The  summer  mean^  at  Knoxville,  which  has  been  placed 
at  73^.6,  (§  31,)  is  about  that  of  Philadelphia,  Pa.,  as  well  as 
that  of  several  points  in  Central  Virginia,  of  Cincinnati, 
liouisville,  Ky.;  Southern  Indiana,  and  Central  Illinois.  It  is, 
too,  I  may  add  here,  that  of  the  central  part  of  SpaiU;  and  the 
northern  part  of  Italy.  The  summer  of  the  East  Tennessee 
Valley,  is,  therefore,  considering  its  valley-like  character,  and 
its  low  latitude,  a  comparatively  cool  one.  This  is  mostly  due 
to  the  considerable  elevation  of  the  region  above  the  sea. 

This  lower  summer  temperature  has  its  influence  in  giviog  to 
East  Tennessee  agricultural  features,  to  some  extent,  different 
from  those  found  elsewhere  in  the  State. 

168.  It  might  be  thought  that  the  mountain  ranges  which 
bound  the  Valley  on  both  sides, would  materially  affect  its  climate. 
This,  however,  is  not  the  case.  These  ranges  are  happily,  so  sit- 
uated as  not  to  obstruct,  to  any  considerable  extent,  the  south- 
westerly and  westerly  winds,  which,  of  all  others,  in  an  agri- 
cultural point  of  view,  are  most  important.    (§  36.) 

The  great  trough,  of  which  the  Valley  is  a  part,  is  open  to- 
wards the  southwest,  so  that  these  winds,  coming  from  the  Gulf 
of  Mexico,  and  charged  with  warmth  and  moisture,  flow  freely 
through  it,  imparting,  during  the  spring  and  summer,  fertility 
to  all  its  parts.  The  mountain  ranges,  doubtless,  change  the 
direction  of  the  winds,  to  some  extent,  and  thus,  make  south- 
westerly and  northeasterly  winds  more  frequent  than  they  would 
be  otherwise. 

Sig.  6.    Vol.  1. 
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III. — The  Cumberland  Table-land. 

169.  General  Character, — ^Leaving  the  Valley  of  East  Tennes- 
see, and  passing  westward,  we  meet  next,  with  the  elevated  and 
wide-spreading  plateau  well  known  as  Cumberland  Mountain, 
This,  in  order^  is  the  third  great  natural  division  of  the  State. 
(§  25.)     I  have  already^  many  times,  called  it  the   Table-land, 

170.  As  a  natural  division,  it  is  well  defined,  and,  as  to  many 
things,  has  no  lack  of  interest.  As  we  will  see  hereafter,  it  is 
the  great  depository  of  all  the  stone-coal  in  Tennessee.  Fruit- 
growers and  horticulturists,  notwithstanding  its  general  agri- 
cultural character  is  not  in  the  best  repute,  look  to  it  as  a  field 
of  promise;  stock -raisers  hope  to  make  it  a  land  of  meadows 
and  pastures;  its  cool  summer  nights,  render  it  attractive  during 
the  hot  months;  and  it  bids  fair,  in  a  few  years,  to  be  the  favor- 
ite summer  resort  of  Southern  men. 

171.  As  yet,  this  portion  of  the  State  is^  for  the  most  part, 
but  thinly  settled.  Over  its  wooded  plains  the  deer  is  still 
chased,  and,  in  some  of  its  wild  coves^  the  wolf  and  the  black 
bear  find  hiding  places.  Nevertheless,  it  has  upon  its  flat  and 
elevated  surface,  a  number  of  small  villages,*  and,  upon  ita 
northern  half  especially,  many  tracta  well  covered  with  farms. 

172.  Geographical  Relations,  Limits^  and  Area. — Confining 
ourselves  to  Tennessee,  this  division  is,  in  the  main,  a  great  ta- 
ble, or  mountain -block,  resting  upon  the  general  plane,  to  which 
the  general  surface  of  the  State  has  been  referred.    (3.) 

Its  top  is  elevated  above  this  plane,  and  above  the  low-lands 
on  each  side,  from  nine  hundred  to  twelve  hundred  feet.f 

173.  Looking  beyond  the  State,  we  find  the  Cumberland  Ta- 
ble-land to  be  part  of  a  long  belt  or  high  land  extending  from 
the  southern  part  of  New  York,  through  Pennsylvania,  Western 
Virginia,  Eastern  Kentucky  and  Tennessee,  into  Alabama,  in 
which  State  it  finally  sinks  away.    This  belt,  in  its  entire 

^  Among  them,  are  six  county-townB. 

t  In  the  panoramic  view  facing  this  page,  the  western  escarpment  facing  the  Table- 
land, as  it  appears  from  its  distant  outliers— the  Short  Mountains— is  seen.  The  view 
extends  from  Alabama  through  Tennessee,  to  within  twenty  miles  of  the  Kentucky  line, 
and  embraces  muoh  of  the  western  side.    (See  1 101.) 

In  the  view  opposite  page  40,  a  portion  of  the  eastern  escarpment— that  of  the  snbdi- 
▼isions  Walden*s  Ridge  and  Raccoon  Mountain—is  prominent  to  the  left  of  Chattanooga. 
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length,  is  intersected  completely  by  only  two  streams,  New  Biv- 
er  in  Virginia,  and  the  Tennessee  in  Alabama.*  Its  eastern  es- 
carpment presents,  generally,  a  bold,  steep  face,  and  is  known, 
in  Pennsylvania  and  Virginia  as  the  Alleghany  Mountain. 

484.  The  belt  just  mentioned,  crosses  Tennessee  obliquely. 
The  portion  within  the  State — ^the  Table-land  we  are  consider- 
ing— ^although  much  indented  by  valleys  and  coves,  is  nowhere 
completely  cut  in  two  by  them.  It  could  famish  a  highway 
from  Kentucky  to  Alabama,  upon  its  flat  top,  along  which  a 
traveler  might  pass,  without  once  descending,  and  even  with- 
out discovering,  at  any  time,  his  elevation.  The  engineers  of 
the  Nashville  and  Chattanooga  Bailroad,  ih  their  experimental 
surveys,  could  find  within  Tennessee,  no  low  pass  through  one  of 
the  leading  arms  of  the  Table-land,  and  were  therefore  com- 
pelled either  to  ascend  and  go  over,  or  else,  by  making  a  great 
deflection  to  the  south  in  Alabama,  go  round  it.  The  latter 
alternative  they  adopted. 

The  top  of  the  Table-land,  though  comparatively  flat,  does 
not  become  monotonous  to  the  traveler.  Low  ridges  and  shal- 
low valleys,  with  crystal  streams,  are  occasionally  met  with, 
and  afford  a  pleasant  variety,  which  relieves  what  would  oth- 
erwise be  the  sameness  of  its  ''flat  woods.*' 

175.  At  almost  all  points,  on  both  sides,  the  surface  breaks  off 
suddenly  in  sandstone  cliffs  and  precipices,  which  are  from  20 
to  100,  or  even  200  feet  high.  These  form  all  along  the  sides  of 
the  Table-land,  a  well  defined  margin  or  brow.  From  beneath 
this  very  frequently  overhanging  brow,  the  steep  slopes  of  the 
sides  commence,  and  run  down  to  the  low  lands. 

With  the  exception  of  the  northeastern  part  of  the  division, 
the  slopes  below  the  cliffs  rest  mostly  on  limestone.  The  sand- 
stone which  appears  in  the  cliffs  caps  the  whole  plateau,  while 
limestone  forms  its  base.  The  former  gives  sharpness  of  out- 
line to  its  crested  margin. 

176.  The  eastern  border  of  the  Table-land  is  comparatively 
a  nearly  direct,  or  gracefully  curving  line.  The  indentations 
made  by  the  streams,  are,  upon  the  map,  hardly  noticeable. 

177.  Along   its  western  border,  however,  it  is  remarkably 

*  The  portion  between  these  rivers,  is  a  marked  feature  of  the  Tennessee  and  New 
River  slope.    See  Map  of  this  slope  facing  page  6. 
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different.  Here  the  Table-land  is  irregularly  scalloped  and 
notched  by  deep  coves  and  valle3rB,  separated  ft*om  each  other 
by  long  spurs  jutting  to  the  west.  These  deep  indentations,  from 
which,  and  in  some  cases,  through  which,  flow  the  different 
branches  of  the  Elk,  Collins'  Biver,  the  Gai\ey  Fork,  Boaring 
Eiver,  and  Obey's  Biver,*  give  the  western  outline  a  very 
ragged  and  dissected  appearance. 

178.  Along  the  Kentucky  and  Tennessee  line,  the  Table-land 
is  about  seventy -one  miles  wide.  It  becomes  narrower  south- 
ward. Across  it,  along  the  southern  boundary  of  the  State,  inclu- 
ding Baccoon  Mountain  and  Sequatchee  Yalley^  it  is  flfty  miles. 
Altogether,  the  division  proper,  covers  an  area  of  5100  square 
miles — nearly  one  eighth  of  the  State.  It  includes  within  its 
limita,  the  counties  of  Scott,  Morgan,  and  Cumberland;  the  lar- 
ger parts  of  Fentress,  Van  Buren,  Bledsoe,  Grundy,  Sequatchee,t 
and  Marion;  considerable  parts  of  Claiborne,  Campbell,  Ander- 
son, Bhea,  Hamilton,  Overton,  Putnam,  White,  and  Franklin; 
and  finally,  small  portions  of  Warren  and  Coffee. 

179.  Parts,  or  Subdivisions^  and  Outliers. — ^Unlike  the  great 
Yalley  to  the  east,  the  Cumberland  Table-land  is  comparatively 
simple  in  structure  and  parts.  (§  139.)  There  are,  however, 
two  partially  detached  portions^  certain  ranges  and  groups  of 
mountains  bordering,  or  resting  upon  it,  and  a  number  of  out- 
liers which  maybe  noticed. 

The  partially  detached  portions  referred  to  have  been 
already  spoken  of.  One  is  the  arm  cut  off  by  Sequatchee 
Yalley;  the  other,  the  remarkable  quadrilateral  block  detached 
by  the  Elk  Fork  and  Cove  Creek  Valleys-J 

*Ia  many  of  the  coyes  and  Talleys  referred  to  above  at  the  baae,  and  on  the  limestone 
or  lower  olope  of  the  Table-land,  are  springs  renuffkable  for  their  siae  and  for  the 
amount  of  water  which  they  dischar|{e.  In  qaite  a  number  of  instances,  these  springs 
bring  to  the  day,  at  once,  large  creeks,  tribntaries  of  the  rivers  mentioned.  Some  of 
them  Aimish  excellent  mill  sites.  Along  the  base  of  the  eastern  escarpment  also,  similar 
springs  occur  at  intervaU.  These  springs  are  the  outlets  of  subterranean  streams, 
many  of  which,  doubtless,  flow  through  long,  and  onezplored  oaves  and  passages  in 
the  great  limestone  bed  upon  which,  the  ssndstone  and  shalecap  of  the  Table-land 
rests.  Not  a  little  of  the  water  whioh  falls  upon  the  surface  of  the  Table-land  is  thus 
drained  off. 

t  This  county  has  been  mentioned  several  times.  It  is  proper  to  state  however,  that 
it  has,  at  present,  by  a  decision  of  the  Supreme  Court,  no  legal  existence.  It  was  made 
to  include  parts  of  Marion,  Grundy,  Bledsoe,  and  Hamilton,  the  most  desirable  por- 
tion of  the  county  being  in  Sequatchee  Valley. 

I  See  II 140, 141,  and  142;  also  1 146  and  3C»p, 
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180.  The  northwestern  side  of  the  ''block''  just  mentioned, 
rises  in  a  high-crested  ridge,  or  margin,  forming  the  long, 
straight,  and  bold  Pine  Maimtain,  (§  144.)  This  ridge  runs 
to  the  northeast  into  Kentucky.  Its  northwestern  face  rises  up 
steeply,  to  an  average  elevation,  above  Elk  Fork  Yalley,  of  at 
least  1000  feet. 

181.  The  southeastern  and  southwestern  sides  of  the  block 
(that  is  to  say,  the  sides  extending  continuously  in  a  Hue  from 
Cumberland  Gap  to  a  point  a  few  miles  beyond  Jacksboro'^ 
Or  to  Wheeler's  Cove,  and  then  turning  and  running  to  Elk 
Ghip)  are  both  singularly  and  closely  bordered  by  a  steep  and 
roof-like  ridge,  which,  after  running  in  a  nearly  direct  line  on 
one  side,  gracefully  curves  around,  and  runs  along  the  other. 
(See  Map.) 

182.  This  "block"  is,  however,  not  the  only  part  of  the 
Table-land  thus  bordered  by  a  high,  roof-like  ridge.  There  is, 
indeed,  a  tendency  toward  the  formation,  and  isolation,  of  such 
a  ridge  most  of  the  way  along  the  eastern  side  of  the  Table- 
land, from  the  point  whore  the  Tennessee  Eiver  cuts  it,  to  the 
Virginia  line.  It  is  called,  too,  WcUden's  Bidge,  nearly  through- 
Out  this  whole  distance. 

Immediately  north  of  the  Tennessee  Biver  the  name  Wal- 
den's  Bidge  is  applied  to  the  entire  arm  of  the  Table-land  cut 
off  by  Sequatcheee  Yalley.  Before  this  arm  coonects  with  the 
main  body  of  the  plateau,  around  the  head  of  the  valley  men- 
tioned, it  takes  the  form  of  a  shallow  trough,  the  edges  rising 
up  in  crested  ridges.  Above  Sequatchee  Yalley,  and  in  a  line 
with  it,  the  western  edge  becomes  blended  with,  or  rather  con- 
stitutes the  eastern  side  of,  a  range  of  mountains,*  which  rise 
above  the  general  level  of  the  Table-land,  and  may  be  regarded 
as  resting  upon  it.  At  the  same  time,  the  eastern  edge  be- 
comes more  prominent,  and  soon  alone  takes  the  name  of 
Walden's  Bidge.  It  is  more  or  less  sharply  crested,  and 
appears  like  a  ridge  placed  along  on  the  margin  of  the  Table- 
land. 

183.  Further  north,  above  Emery  Biver,  this  sharp  ridge 
becomes  entirely  detached  from  the  body  of  the  Table-land, 

*ThiB  is  the  CnA  Orchard  Range,  soon  to  be  spoken  of.    The  southwestern  mountain 
of  this  range  is,  itself,  known  as  Walden*s  Ridge. 
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being  separated  from  it  by  a  deep  and  narrow  valley,  or  line  of 
valleys.  From  the  Salt-works,  in  Anderson  County,  north- 
eastward, this  ridge  is  very  prominent  and  characteristic ;  it 
runs  many  miles  in  a  direct  course,  then  curves  beautifully 
around  to  the  northwest,  after  which  it  again  pursues  a  direct 
course  until  intersected  by  the  valley  of  Cove  Creek,  near  Col. 
B.  D.  Wheeler's,  in  Campbell,  where  it  falls  away.  Here,  how- 
ever, it  is  very  nearly  continuous  with  the  ridge  of  similar 
character  of  which  I  have  spoken,  (§  181,)  at  the  point  where 
the  latter  curves.  The  portion  of  this  first  mentioned  ridge 
from  Cove  Creek  to  Cumberland  G-ap  may  be  considered  as 
continuing  the  line  of  Walden's  Bidge  on  to  Yirginia»* 

184.  These  ridges,  from  the  Emery  to  Yirginia,  are  among 
the  greatest  curiosities  of  the  whole  Cumberland  Table-land. 
Sharp,  bold,  and  roof-like,  mostly  made  up  of  vertical  sheets 
of  solid  sandstone,  they  appear  like  a  vast  military  work,  de- 
signed to  protect  the  main  mountain  from  the  encroachments 
of  the  Lowlanders.  There  are  very  few  gaps  in  them.  Those 
that  do  occur  are  water-gaps  formed  by  creeks.  To  get  at  the 
foot  of  the  mountain,  though  it  may  not  be  more  than  half  a 
mile  off,  it  is  often  necessary  to  ride  half  a  dozen,  to  find  a 
passage  through  these  skirting  ridges. 

185.  The  northeastern  portion  of  the  division  under  con- 
sideration, presents  other  local  features  which  remain  to  be 
mentioned.  These  consist  of  groups  of  high  ridges,  or  moun- 
tains, which,  rising  above  the  general  level  of  the  Table  land; 
appear,  when  seen  from  the  west,  to  rest  upon  it. 

186.  First  we  have  the  New  River  Group.  The  head-waters 
of  New  Eiverf  flow  from  a  group  of  mountain  ridges,  among 
which  its  tributaries  are  deeply  sunk. 

The  range  that  divides  these  waters  from  those  flowing  into 
the  Clinch,  (see  Map^)  is  one  of  the  most  important  of  these 
ridges,  and  is  a  conspicuous  object  to  an  observer  in  the  great 

*  Walden's  Ridge,  above  the  Emery,  must  not  be  confoonded  with  the  "  little**  sharp 
ridge  which  is  often  found  along  its  soatheastem  base,  and  to  which  reference  has 
already  been  made.  (§  121.)  The  latter  ridge  pertains  to  the  Valley  of  East  Tennes- 
see. Walden*s  Ridge,  together  with  the  narrow  valleys  which  lie  along  its  northwest- 
em  base,  in  Anderson,  Campbell,  and  Claiborne  counties,  belong  to  the  Table-land, 
having  the  same  rocks,  etc. 

t  This  river  is  a  tributary  of  the  Cumberland  River— a  very  diflferent  stream  from 
Mew  River,  of  Virginia. 
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Valley  to  the  east.  It  forms,  for  many  miles  in  Anderson  and 
Campbell  coanties^  the  eastern  escarpment  of  the  main  Table- 
land, or  rather,  it  is  the  most  eastern  ridge  of  the  group,  the 
platean-oharacter  of  the  division  in  this  region,  being  to  a  great 
extent  lost.  It  is  called,  for  a  good  part  of  its  length,  Cross 
Mountain.  TeUico  Mountain,  west  of  Elk  Fork  Valley,  (§  144,) 
may  be  regarded  as  a  portion  of  the  same  range.  They  con- 
nect around  the  head  of  the  above  valley.  The  average  eleva- 
tion of  Gross  Mountain,  above  the  sea,  is,  perhaps,  not  far  from 
2800  feet.  (§  194.)  Along  its  southeastern  and  northeastern 
base  runs  the  remarkable  skirting,  Walden's  Bidge.     (§  183.) 

187.  Other  elevated  ridges  occur  in  this  group.  They  are 
all  within  that  portion  of  the  Table-land  lying  southeast  of 
Huntsville,  and  between  Jacksboro'  and  Montgomery. 

188.  Between  Emery  Biver  and  the  head  of  Sequatchee  Val- 
ley, and  in  a  line  with  this  valley,  is  a  nearly  straight  range  of 
mountains  of  some  interest.  It  may  be  called  the  Grab  Or- 
chard  Range,  or  Group.  Originally  the  mountains  of  this  range 
formed,  doubtless,  a  continuous  ridge.  It  is  now  cut  into  three 
unequal  parts  by  two  gaps — Crab  Orchard  and  Grassy  Cove 
gaps.  (§  143.)  The  southwestern  mountain  of  this  range  is 
known  locally  as  Walden's  Ridge,  a  name,  as  we  have  seen,  ap- 
plied to  several  parts  of  the  eastern  side  of  the  Table-land. 
The  northeastern  portion  of  the  range  is  Grab  Orchard  Moun- 
tain. The  highest  parts  of  these  mountains  are  but  little,  if 
any,  less  than  1000  feet  above  the  general  surface  of  the  Table- 
land. The  mountain  between  the  two  gaps  is  short  and  not  as 
prominent  as  the  others. 

These  mountains  and  gaps,  together  with  Sequatchee  Val- 
ley, all  in  the  same  line,  will  be  shown  hereafter  to  be  curiously 
related. 

189.  There  are  but  few  outlying  mountains  belonging  to  the 
Table-land.  The  only  one  of  importance,  on  the  eastern  side, 
is  the  grand  Lookout  Mountain,  which  starts  up  boldly  just 
within  the  limits  of  Tennessee  and  runs  into  Georgia.  This  is 
a  long,  narrow  mountain,  closely  related,  geologically,  to  the 
Table-land.  Prom  its  northern  rocky  point,  the  view  facing 
page  40  was  taken. 

Two  short,  detached  mountains,  one  in  the  southern  part  of 
Bhea  County,  the  other,  near  Cumberland  Gap,  in  Claiborne, 
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both  cut  off  by  narrow  valleys,  are  the  remaining  most  con- 
spicuous outliers  on  the  eastern  side. 

190.  Passing  to  the  western  side,  we  find,  in  the  first  place, 
several  isolated  and  prominent  peaks  occurring  at  intervals 
along  the  base  of  the  Table-land,  and  having  nearly  the  height 
of  the  parent  plateau.  There  are  about  half-a-dozen  outliers 
of  this  class.  Such,  for  example,  are  Pilot  Mountain,  in  War- 
ren, Milk-sick  Mountain,  in  White^  and  Pilot  Knob,  in  Overton. 

In  the  latter  county  there  is  also  a  long,  isolated  ridge,  west 
of  the  West  Pork  of  Obey's  River. 

191.  The  most  conspicuous,  however,  of  the  western  outliers, 
are  the  Short  Mountains. 

These  consist  of  two  high  ridges,  separated  but  a  little  distance  from 
each  other.  They  form  a  small  group,  removed  seventeen  or  eighteen 
miles  from  the  Table-land.  (See  Hap.)  From  many  points  along  the  en- 
tire western  margin  of  the  latter,  this  group  may  be  seen.  And  on  the 
other  hand,  ft-om  the  southeastern  end  of  the  nearest  ridge  of  the  group,  a 
great  part  of  the  western  escarpment  of  the  Table-land  is  presented  in  a 
beautiful  and  extended  prospect ;  the  great  flat  and  wooded  plain  west  of 
the  plateau  intervening.* 

192.  Thus  far  I  have  had  reference  to  such  outliers  as  have 
a  height  equal,  or  nearly  equal,  to  that  of  the  main  Table-land. 
Along  the  western  base  of  the  northern  half  of  this  division^ 
there  is,  however,  another  class  of  isolated  ridges  and  ^*  little 
mountains"  which  are  of  sufficient  importance  to  be  mentioned. 
These  are  comparatively  low,  have  flat  tops,  and  generally  form 
beautiful  little  plateaus.  With  them,  too,  must  be  included  the 
**  benches,''  which,  in  this  region,  almost  every-where  run  along 
the  slopes  of  the  Table-land,  forming  terraces  along  its  sides, 
both  around  the  spurs  and  back  behind  the  coves.t  All  these 
plateaus  and  benches  have  the  same  height,  about  equal  to  half 
that  of  the  Table-land.  The  ridges,  or  plateaus,  are  numerous, 
and  some  of  them  many  miles  long.  !Nearly  all  are  known  by 
local  names ;  as,  for  instance,  the  Sickory-nut  Mountain,  near 
the  Palls  of  Caney  Pork,  and  the  Oum  Spring  Mountain,  to  the 
northeast  of  the  last. 

*See  plate  facing  pag«  66.    la  this  view  the  centre  of  the  picture  is  to  the  southeast. 

t  Those  of  my  readers  who  have  ascended  the  **  Mountain"  at  Bon  Air,  can  recall 
a  good  example  of  these  terraces,  the  bench  about  half-way  up,  wide  enough  for  a 
little  farm,  and  famishing  a  site  for  the  toll  gate,  being  one  of  them. 
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193.  These  flat-topped  ridges,  together  with  the  benches, 
constitute  a  striking  feature  of  this  whole  region.  In  the  view 
from  Short  Mountain,  (§  191,)  they  are  seen  to  the  left,  lying 
along  in  front  of  the  main  Table-land. 

Along  the  base  of  the  southern  part  of  the  Table-land,  south 
of  McMinnville,  they  do  not  appear  to  any  important  extent. 

194.  Elevatibn  above  the  Sea. — The  mean  elevation  of  the 
Table-land  is  very  nearly  2000  feet.  Its  immediate  escarpments 
rise  up  steeply  from  the  valleys  and  lower  plains,  to  heights 
varying  generally  from  850  to  1000  feet.  Below  are  the  eleva- 
tions of  numerous  points  on  both  sides  of  the  plateau : 

(1.)  Those  pertaining  to  the  eastern  margin  are  first  presented. 
The  following  were  obtained,  in  1854^  from  Hr.  John  G.  Newlee,  of 
Oomberland  Gap: 

Cumberland  Gap 1,686  feet B.*B.  Survey. 

Pinnacle,  near  Gap 2,680  "  "  " 

(2.)  The  table  below  presents  the  elevation  of  points  on  the  K,  &  Kj. 
Bailroad,  and  on  Oraaa  Mimntain^  (J  186 J  opposite  Jacksboro'.  The  Gap 
on  Cross  Mountain,  is  that  through  which  the  path  passes,  leading  from 
€k)l.  R.  D.  Wheeler's  across  to  Beech  Greek.  Immediately  below  this  gap, 
18  the  point  of  Beech  Creek  referred  to.  The  heights  pertaining  to  Cross 
Mountain  and  Beech  Creek,  were  determined  by  means  of  a  small  pocket 
level,  and  are  approxim<itely  correct.  The  elevation  of  points  in  the  val* 
leys,  are  given  for  comparison.    (See  page  61.) 

Elk  Gap 1,702  (Surface) K.  &  Ky.  B.  B. 

."        "  „..  1,602  •*        •♦  "       " 

Cross  Mountain,  Gap.2,875  (about)    ••...« 

"  "         Point 

near  Gap 8,870      (do.)      

Beech  Creek 1,611      (do.)      .« < • .,•••••••••• 

Gove  Greek ^1,041  (Surface) ....K.  &  Ky.  B.  B. 

««        ««    1,082  (Grade)  -"        "        •« 

(3.)  The  heights  of  the  Elk  Fork  Valley,  and  of  the  two  high  ranges 
on  each  side  respectively,  ({}  144,  180,  A  186,)  may  be  indicated  as  follows: 

Average  of  Bottom  of  Elk  Fork  Valley 1,200 

Pine  Mountain,  general  elevation,  from 2,200  to  2,400 

Tellico  Mountain,  points  of  summit  ranging  from ....2,000  to  2,700 

(4.)  A.  M.  Lea,  Esq.,  who,  in  1887,  by  order  of  the  General  Assembly 
of  Tennessee,  made  a  preliminary  survey  of  a  route  for  a  proposed  **Cen- 
tral  Bailroad,^'  measured  the  heights  of  the  two  sides  of  the  Table-land  as 
presented  in  a  line  running  from  a  point  near  Sparta,  across  through  Orab- 
Orchard  Gap,  (}}  143  &  188,)  to  the  eastern  base  on  White's  Creek.* 

^  Report  of  the  Chief  Engineer  of  the  State  of  Tennessee,  on  the  Surveys  and  Exam« 
inations  for  the  Central  Railroad,  and  fbr  the  Central  Turnpike.    Nashrille,  183T. 
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Mr.  Lea  determined  the  total  descent  from  a  point  in  Crab-Orchard  Gap, 
to  the  base  in  White's  Greek  Valley,  to  be  920  feet  Prom  the  base,  to  the 
Tennessee  Biver,  at  White's  Creek  Shoals,  he  estimates  the  fall  to  be  90 
feet,  making  the  elevation  of  the  point  in  the  Gap,  1010,  above  the  Ten- 
neseee  Biver,  which  is  about  1710  above  the  sea,  the  elevation  of  low  water 
at  the  Shoals  being  approximately,  700  feet.  This  would  give  the  higher 
plains  of  the  Table-land,  west  of  Crab-Orchard  and  Daddy's  Creek,  an  ele- 
vation of  at  least  2000  feet  above  tide-water. 

At  the  Gap,  Ordb- Orchard  Mountain  ({  188)  appears  to  rise  nearly  or  quite, 
1000  feet  above  the  general  elevation  of  the  plateau,  which  makes  its  en- 
tire elevation  not  far  from  8000  feet. 

(6.)  The  highest  part  of  the  flat  summit  of  Lookout  Mountain — a  point 
about  half  way  between  the  hotel  and  the  end  of  the  mountain — ^is  1478 
feet  above  the  Nashville  and  Chattanooga  Bailroad,  or  (taking  the  eleva- 
of  the  road  here  at  676  feet)  2164  feet  above  the  sea. 

(6.)  A  flat- topped  ridge  of  the  Raccoon  Mountatntj  back  of  Whiteside  De- 
pot, on  the  N.  &*0.  B.  B.,  and  above  the  uppermost  coal  banks,  has  an  ele- 
vation above  tide-water,  of  about  1900  feet. 

(7.)  Passing  to  the  western  side  of  the  Table-land,  we  have,  first,  the  fol- 
lowing series  of  elevations  along  the  Setponce  Mining  Company's  Railroad. 
This  road  connects  with  the  Nashville  and  Chattanooga  Bailroad,  near  the 
western  end  of  the  tunnel,  at  Montgomery's  Gap.  (Page  62.)  Bunning 
generally  in  a  northeasterly  direction,  it  ascends  along  the  steep  slope  of 
the  Table-land,  and  reaches  the  top  of  the  latter,  a  little  within  six  miles. 
Prom  this  point,  the  road  runs  over  an  open- wood  and  comparatively  flat 
surface,  thirteen  miles  further,  to  the  coal  banks  near  Tracy  City. 

The  elevation  of  the  Junction  of  the  Sewanee  and  N.  ^  C  roads  is  ta- 
ken at  1187  feet,  which  is  sixteen  feet  below  the  grade  of  the  tunnel.*  The 
distances  of  points  from  the  junction  are  g^ven  in  miles. 

Junction  with  N.  &  C.  B.B. 1,187  (Grade) S.  M.Co's  B.  B. 

Crossing  above  N.  &  C.  B.  B.  at 

.Tunnel 1,191      do.        - "        **        " 

Top  of  steep  grade,  6.87  milesf 1,876      do.        ^ "        "        " 

do.       do.      do.      do      do 1,888  (Surface) «       "       " 

Average  of  next  milef 1,876  (Grade)  - "        **       " 

Point,  8  milest 1,966      do «        "        « 

do.        do 1,964  (Surface) "        "       " 

Average  next  half  mile 1,967  Grade) "        "        " 

Porter  &  Logan  Coal  Bank  8.7  miles  ..2,006  ?  

Topof  highest  ridges  in  this  vicinity ...2,076  ?  

*  Owing  to  ■ome  difficulty  in  fixing  on  the  N.  &  C.  R.  R.  profile  in  my  hands,  the  ex- 
act point  at  which  the  Sewanee  road  branches  off,  the  difference— 16  feet— may  be  too 
little  or  too  great  by  a  few  feet^-at  the  most,  however,  by  not  more  than  three  or  four. 
See  section  of  the  Cbr6oft^aroii«  lAmettone  along  the  Sewanee  road  in  the  Second  Part  of 
this  Report. 

I  take  this  opporttmity  to  acknowledge  my  indebtedness,  for  profiles  and  other  fiATors, 
to  the  kindness  of  Mr.  Q.  8.  Backus,  and  of  Dr.  J.  C.  Bebee,  formerly  engineers  upon 
the  Sewanee  road,  the  former  for  many  years  Chief  Engineer. 

t  This  part  of  the  road  is  within  the  grounds  of  the  '* CTntoorftty  tf  Me  &m<A.** 
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Point  9.6  miles 1,96'r  (Surface) S.  M.Co's  R.  B. 

"     18.1  miles 1,969        do.      "        "        " 

Oeneral  average  between  last  two 

points 1,951        do "        "        " 

Summer's,  14.4  miles 1,962        do.         ...-«        "        " 

Gizzard  Creek,  17.1  miles  ^....^ 1,819        do.        ...,."        "        " 

East  bank  of  Giszard 1,887        do "        "        " 

TracyCity,  18.2  miles 1,847        do.        ....."        "        " 

Terminus  of  road,  19  miles 1,889        do "        "        " 

Main  Coal,  Wooton  Bank 1,922  (Hill  side  above  terminus.) 

Tops  of  highest  ridges  in  this  vicinity ...2,161  — 

(&)  The  following  are  elevations  of  two  well  known  points  on  the  west- 
em  margin  of  the  Table-land.  The  first,  Ben  Lomond^  is  a  circular  moun- 
tain, lying  nearly  south  of  McliCinnville,  and  terminating  the  ridge  or  arm 
of  the  main  plateau  which  runs  out  between  the  waters  of  Collins'  Biver 
and  Hickory  Creek.  It  has  a  flat,  sandstone  top,  with  an  area  equal  to 
about  one  square  mile.* 

The  second  is  the  top  of  the  Table-land  Just  above  Bon  Air,  and  east  of 
Sparta.  The  elevation  given  of  this  point,  is  approximate.  Hr.  Lea,  to 
whose  Report  I  have  already  referred,  says :  "  In  the  vicinity  of  Sparta, 
the  height  of  the  crest  of  the  mountain  visible  from  its  base,  was  ascer- 
tained to  be  884  feet  above  the  level  of  the  *  barrens.' ''  This  height  is  that 
of  the  immediate  slope  of  the  plateau.  The  elevation  of  the  station  of  the 
Southwestern  Bailroad  at  Sparta,  is  945  feet  above  low  tide  of  Mobile  Bay. 
How  much  above  this  the  base  of  the  Table-land  below  Bon  Air  is,  I  do 
not  know.    It  is  estimated  to  be  at  least  200  feet.    We  have,  then. 

Summit  of  Ben  Lomond ...••... 1910. 

"       at  Bon  Air 2029? 

195.  Views, — ^The  elevation  of  the  Table-land  is  sufficient  to 
enable  an  observer,  standing  upon  either  its  eastern  or  western 
margin,  to  have  extended  and  beautiful  views  of  the  country 
below. 

Prom  the  eastern  margin  may  be  seen  very  satisfactorily, 
the  great  Yalley  of  East  Tennessee.  The  views  extend  quite 
across  the  Yalley,  and  include  in  the  distance,  the  high  ridges 
of  the  ITnaka  Chain.f 

The  view  ft'om  Lookout  Mountain,  to  which  I  have  several  times  re- 
ferred, is  one  of  the  most  beautiful  and  instructive  in  Tennessee.    This 

*I  am  indebted  to  Mr.  E.  F.  Faleonnet,  formerly  Chief  Engineer  of  the  Southwest- 
em  Railroad,  and  now  of  the  Nashville  A  Northwestern  Railroad,  for  the  eleyation  of 
Ben  Lomond  above  the  McMinnville  Depot,  of  the  McM.  &  M.  R.  R.  This  eleyation  is 
998  feet. 

t  Compare  what  has  been  said  in  reference  to  the  views  from  the  Unaka  Moan- 
tains,  180. 
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outlier  ({ 189)  is  set  at  some  distance  from  the  Table-land,  right  in  the 
great  Valley,  above  which  its  Bommit  has,  too,  a  greater  elevation  than 
has,  in  general,  the  division  to  which  it  properly  belongs.  From  its  north* 
eastern  end,  the  observer  can  look,  without  any  obstruction,  many  miles 
up  into  the  valley.    (Bee  plate,  {  91.) 

196.  From  the  western  margin,  the  views,  looking  west, 
though  beautiful,  are  not  equal  to  those  obtained  from  the  other 
side.  They  owe  their  interest,  for  the  most  part,  to  their  ex* 
tent.  They  all  present  a  great,  flat  and  wooded  country, 
extending,  with  an  apparently  uniform  level,  as  far  as  the  eye 
oan  reach.  This  is  their  most  important  feature.*  From  many 
points,  the  isolated  short  Mountain  Group  (§  191)  can  be  seen, 
which  serves  to  break  the  sameness  of  the  view.  In  the  north- 
em  part  of  the  State,  the  outlying  "  little  mountains,"  or  low 
plateaus,  (§  192,)  have  the  same  effect.  When  with  these  a 
village  or  cultivated  region  and  spurs  firom  the  table  land  are 
included,  the  views  become  most  interesting.  Those  fh>m  Bon 
Air  and  Ben  Lomond  are  of  this  kind.  That  seen  from  Sewa- 
nee,  is  also  characteristic  and  highly  pleasing. 

197.  Climate, — As  indicative  of  the  agreeableness  of  its  cli- 
mate in  summer,  it  may  be  mentioned,  that  the  Cumberland 
Table-land  has  been,  for  years,  a  favorite  resort  during  the  hot 
months.  Hundreds  of  summer  retreats,  public  and  private, 
may  be  found  upon  its  flat  top,  most  of  them  located  on,  or  not 
far  back,  from  its  sandstone  edge.  Much  the  larger  num  ber  are 
temporary  structures — log-cabins  located  at  romantic  and  often 
wild  points,  near  springs  of  crystal  freestone,  and  not  unfte- 
quently  of  chalybeate  water.  Many  of  them,  however,  and 
the  number  is  yearly  increasing,  are  permanent  and  neat  cot- 
tages. At  several  points,  as  at  Beersheba,  Lookout,  and  Bon 
Air,  summer  hotels  have  been  erected ;  at  these  points,  espe- 
cially at  the  first  two,  there  are,  in  addition,  many  elegant 
private  cottages,  altogether,  forming  attractive  mountain  vil- 
lages. It  will  certainly  not  be  miany  years  before  this  beautiful 
plateau  will  become  famous,  as  it  ought,  for  the  number  and 
extent  of  such  villages.  The  "  University  of  the  South"  prom- 
ises soon  to  cluster  around  it,  upon  a  desirable  portion  of  the 
Table-land,  many  summer  villas  of  wealthy  and  intelligent 

*The  flat»  wooded  coimtry. referred  to  here,   is  well   seen  in  the  panoramic  view 
taken  from  Short  Moontain.    See  opposite  page  66. 
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Bontbem  gentlemen.  All  this  has  been  brought  abont  by  the 
agreeable  summer  temperature  and  the  pure  air  of  the  Table- 
land, in  connection  with  its  pleasing,  and,  in  the  vicinity 
of  its  escarpments,  its  wild  and  grand  topographical  features. 

I  regret  that  it  is  not  in  my  power  to  present  the  results  of  systeznatic 
observations  for  a  series  of  years  upon  the  climate  of  the  Table-land. 
These  are  much  desired.  The  thermometer  has  been  observed  at  several 
points,  but  not  with  much  system,  for  any  great  length  of  time. 

198.  During  the  summer  of  the  year  1859,  Benj.  Bentley, 
Bsq.,  of  Spring  Grove,  upon  the  Table-land,  in  Cumberland 
Ck>unty,  and  Prof.  A.  H.  Buchanan,  of  Lebanon,  made  regular 
and  systematic  observations;  at  their  respective  residences,  in 
order  to  furnish  data  for  the  comparison  of  the  mean  temper- 
atures of  the  two  places.  The  following  tables  contain  the 
results: 


(1.)  Jfecm  TempeTahiTesfor  the  Summer  of  1869,  at  Spring  Qrcve^  CStmberUnd 


June. 

July. 

AngOBt. 

Summer. 

6  A.  M. 
2  P.  M. 
9  P.  M. 

64.08 
78.46 
66.88 

66.74 
88.71 
71.08 

64.16 
77.00 
68.68 

64.98 
79.72 
68.81 

Mean. 

69.77 

78.82 

69.91 

71.17 

(2.)  Mean  Temperaluree  for  the  Summer  qf  1869,  at  Lebanon^  WiUon  Cowi^, 

TemL, 


Jane. 

July. 

Aoguet. 

Summer. 

6  A.M. 
2  P.  M. 
9  P.M. 

66.96 
80.66 
72.66 

71.09 

86.87 
7a06 

68.80 
80.42 
74.80 

6a96 
82.28 
76.00 

Mean. 

78.88 

78.84 

74.60 

76.41 

(8.)  Bztremes  qf  7Vmperature$f  or  the  Maxima  and  Mmima,  obeerved  during 


Muciina. 

Minima. 

Bange. 

Spring  Grove. 
Lebanon  

July  19  St  21...98« 
July  18  A  19...97«» 

June  6. ..42^ 
June  6...46<' 

61** 
61*» 

Difference 

4«> 

40 

00 
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199.  According  to  the  first  two  tables,  the  summer  mean,  at 
Spring  GroYC;  Is  4.24  degrees  less  than  at  Lebanon.  The 
former  has,  however,  a  lower  latitude  than  the  latter.  Cor- 
recting for  thiS;  (§  30,)  or  supposing  the  points  to  be  on  the 
same  parallel,  the  difference  in  temperature  becomes  greater, 
and  is  equal  to  about  4.5  degrees.  Observations  taken  at 
Nashville  during  the  same  summer,  show  very  nearly  the  same 
result. 

200.  It  would  be  interefiting  to  compare  the  aboTe  gummer  mean  of  the 
Tahle-land  with  that  of  Knoxville,  for  the  same  season.  Observations, 
however,  so  far  as  the  writer  knows,  were  not  made  at  Knoxville  during 
that  period.  The  average  summer  heat  of  1862,  '64,  and  '66,  at  Knoxville, 
was,  as  we  have  seen,  ({  81,)  78.6  degrees,  being  2.48  degrees  greater  than 
at  Spring  Grove,  the  latitude  being  nearly  the  same. 

201.  From  these  data  we  may  assume,  for  the  present,  that 
the  average  summer  temperature  of  the  Table-land,  in  general, 
is  from  two  to  three  degrees  less,  (comparing  points  on  the  same 
parallel,)  than  that  of  the  Yalloy  of  East  Tennessee,  and  from 
four  and  a  half  to  Jive  less  than  that  of  the  Central  Basin. 
(§  25,  (5.)).  This  difference  in  temperature  is  doubtless,  in  the 
main^  due  to  difference  in  elevation.  Those  parts  of  the  Table- 
land rising  higher  than  the  average  elevation  (as,  for  instance, 
the  outlier.  Lookout  Mountain)  will,  of  course,  present  greater 
contrasts. 

202.  The  corresponding  extremes  of  temperature,  at  Spring  Grove  and 
Lebanon,  respectively,  show  nearly  the  same  difference  as  the  means ;  it  is 
4  degrees,  or,  for  points  on  the  same  parallel,  about  4.8  degrees. 

203.  It  is  further  shovm,  by  the  tables,  that  at  night,  the 
temperature  of  the  two  places  compared,  present  a  greater  con- 
trast than  at  midday ;  the  difference  between  the  means  of  9 
P.  M.,  is  6.19,  while  between  those  of  2  P.  M.,  it  is  only  2,66 
degrees.  We  may,  therefore,  conclude  that,  while  midday  on 
the  Table-land  is  but  2.5  or  3  degrees  cooler  than  in  the  Cen- 
tral Basin,  the  nights  are  as  much  as  6.5  or  7  degrees  cooler. 
The  means  of  Spring  and  Autumn,  compared  with  those  of  the 
Basin,  will  be  found,  most  likely,  to  differ  by  about  half  as 
much  as  those  of  the  summer.  Those  of  the  winter  will  differ 
still  less,  there  being,  in  this  season,  a  greater  approach  to  uni- 
formity throughout  the  State. 
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204.  The  mean  annual  temperature  of  the  Table-land;  on 
the  parallel  passing  through  the  middle  of  the  State,  may  be 
placed  at  about  56  degrees;  and  ranging  along  a  meridian, 
through  the  State,  from  54  or  55,  to  57  degrees. 

205.  Winds  and  rain  have,  doubtless,  about  the  same  charac- 
ter that  they  have  in  the  central  part  of  the  State.  The  quan- 
tity of  rain  is,  perhaps,  a  little  greater. 

It  is  to  be  hoped  that  some  of  the  many  intelligent  gentlemen 
residing  upon  this  beautiful  plateau,  will  undertake  to  record 
systematic  observations  upon  its  climate.  The  **  University  of 
the  South"  will  be  expected,  before  long,  to  furnish,  year  after 
year,  full  and  complete  materials  for  the  elucidation  of  the 
climate  of  its  southern  portion. 


80  PHTBIOAL  OSOORAPHY. 


CHAPTER  m. 

THE  NATUBAL  DIVISIONS  OF  THB  STATE.— CbnftnwdL 

THX  HIGHLANDS,  OB  HIGHLAND  RIM,  07  MIDDLX  TKNNE88SK. — TH2  CSN- 
T&AL  BASIN. — THE  WESTERN  TENNXSBXS  BITXB  TALLXT. — ^THE  WEST 
TENNESSEE  SLOPB|  OB  PLAIN. — THE  MISSISSIFPI  BOTTOMS. 

206.  These,  the  remaining  natural  divisions  of  the  State,  are 
like  the  others,  well  defined.  They  differ  from  those  described, 
in  wanting  that  marked  parallelism,  and  northeasterly  and 
southwesterly  direction  of  parts  so  characteristic  of  the  latter. 
They  show,  nevertheless,  in  their  general  outlines,  traces  of 
these  features.  The  divisions  of  the  last  chapter  are  mostly 
within  the  Appalachian  Begion  proper;  (§§  40;  18;)  hence 
the  prominence  of  the  features  referred  to.  The  divisions 
about  to  be  considered,  I  have  regarded  as  without  this  region, 
although  in  some  of  them,  its  peculiar  geological  structure,  to 
some  limited  extent,  exists,  and  has  influenced,  more  or  less, 
their  formation,  and  the  direction  of  their  outlines.  (§  20,  and 
note.) 

207.  In  reference  to  general  geological  character,  the  divi- 
sions to  be  described  maybe  divided  into  two  groups. 

The  first  three,  constituting  the  first  group,  have  (excepting 
the  western  border  of  the  third)  a  rocky  basis,  their  formations 
below  the  soil  being  always  hard  rocks,  which  are  either  lime- 
stones, silicious  beds,  or  slates.  These,  too,  with  the  exception 
of  certain  western  parts  included  within  the  counties  of  Ferry, 
Hardin,  Decatur,  Benton  and  Henry,  belong  to  the  political 
division  of  the  State  known  as  Middle  Tennessee.*    The  others 

*  The  connties  referred  to  are  regarded  poUHeaUy  tm  parts  of  West  Tennessee.  Perry, 
howeTer,  as  well  as  the  eastern  part  of  Hardin,  belong  naturally  to  Middle  Tennessee. 

The  middle  part  of  Hardin,  and  the  eastern  parts  of  Decatur,  Benton  and  Henry, 
(but  little  of  the  latter,  however,)  are  included  within  the  limits  of  the  third  natural 
division,  and  of  course,  belong  to  the  firsts  or  rocky  group  mentioned. 
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oonstitating  the  second  graup^  have  a  basis  made  ap  of  beds  of 
sand  and  laminated  clays.  They  form,  too,  the  greater  part  of 
the  politieal  division^  West  Tennessee. 


TV.  Thx  Highlands,  or  Highland  Bim,  ov  Middle  Tennessee. 

208.  General  Oonfiguration,  Limits  and  Area, — The  general 
SHrfitce  of  all  Middle  Tennessee,  exclading  the  Cumberland 
Table-land;  may  be  compared  to  an  oval  basin,  or  to  a  shallow 
plate,  with  a  broad,  flat  rim.  Mnrfreesboro'  is  near  its  center. 
In  traveling  from  this  point,  in  any  direction,  we  pass  from 
twenty  to  fifty  miles,  as  the  case  may  be,  over  rolling,  blue 
limestone  land ;  and,  finally,  ascending  a  more  or  less  abmpt 
flinty  *'  ridge,"  fVom  three  to  five  handred  feet  high,  find  oar- 
selves  on  an  elevated  plain.  Sach  is  the  case,  for  instance,  in 
going  from  Marfreesboro'  toany  of  the  following  towns :  Spring- 
field, Lafayette,  Smithville,  Manchester,  Tallahoma,  Lawrence- 
barg,  or  Charlotte.  In  every  instance,  we  pass  over  and  leave 
the  same  limestone  land,  ascend  the  same  flinty  ridge,  and  reach 
the  same  flat  plain.  These  elevated  flat  lands  constitute  the 
Highlands,  or  Highland  Bim,  to  be  considered ;  while  the  blue 
limestone  area,  below  and  within,  is  called  the  Central  Basin. 
(§  25,  (4.)). 

209.  Could  the  reader  be  elevated  2000  or  8000  feet  above  Nashville,  or 
rather  above  Hurfreeaboro',  he  would  see,  below  and  around  him,  the 
latter  area — the  Basin— oval  in  fona,  lying  within  the  limits  of  Tennessee, 
yet  reaching  a  little  obliquely  nearly  across  the  State.  He  would  see,  too, 
Airther  ofl^  the  Highland  Rim,  rising  up  first  in  bold  walls — terrace-like— 
all  around  the  Basin,  and  then  extending  ofT,  in  every  direction,  in  great 
plains. 

Far  to  the  east  and  southeast,  would  be  seen  the  western  escarpment  of 
the  Cumberland  Table-land,  presenting  the  appearance,  at  this  distance, 
of  a  long,  straight,  uniform  bank  or  ridge,  resting  upon  the  Highlands, 
but  in  every  other  direction  the  eye  would  roam  over  the  plains,  with 
nothing  to  limit  the  view, 

210.  Commencing  along  the  base  of  the  Cumberland  Table- 
land, the  Highlands  spread  oat  westward,  run  around  the 
northern  and  sonthem  extremities  of  the  Basin  in  narrow  arms, 
and  then  wholly  encompassing  the  latter,  extend  to  the  vicin- 
ity of  the  Tennessee  Biver,  where  they  break  off,  finally,  in 

Sig.  6.    Vol.1. 
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long  fingers,  or  ridges.  The  entire  distance  is  not  far  fVom 
120  miles.  The  whole  region,  from  the  westenl  base  of  the 
Table- land  to  the  breaks  of  the  highlands,  near  the  Tennessee, 
is,  in  fact,  one  great  plain,  oat  of  the  center  of  which  by  un- 
known agencies,  the  basin  referred  to  has  been  excavated. 
This  plain  has  an  average  elevation,  as  will  be  seen,  (§  220,)  of 
from  900  to  1000  feet  above  the  sea.  Its  northwestern  part, 
however,  is  considerably  below  this. 

211.  liooking  beyond  the  SUte,  the  HighlandB  have  a  much  greater  ex- 
tent than  that  indicated  above.  They  extend  northward  into  Kentucky, 
forming  the  high  plains  of  the  southern  part  of  that  State,  and  southward, 
into  Alabama.  In  the  latter  State,  at  the  Muscle  Shoals,  the  Tennessee 
Biver  may  be  regarded  as  passing  from  off  the  Highlands. 

212.  The  Highland  Bim  is  the  largest  natural  division  of 
Tennessee.  Its  area  is  approximately  9,300  square  miles,  which 
is  nearly  two-ninths  of  the  State.  It  includes  the  following 
counties  and  parts  of  counties :  Eobertson,  Montgomery,  Dick- 
son, Hickman,  Lewis,  Lawrence,  Wayne ;  the  greater  parts  of 
Overton,  Putnam,  White,  DeKalb,  Warren,  CoffeC;  Franklin, 
Perry,  Humphreys,  Stewart,  Macon;  considerable  parts  of 
Jackson,  Cannon,  Lincoln,  Giles,  Hardin,  Williamson,  Cheat- 
ham, Sumner ;  and  small  parts  of  Smith,  Yan  Buren,  Grundy, 
Bedford,  Maury  and  Davidson. 

213.  Continuity,  Bivers,  and  Water-falls, — The  continuity  of 
the  Elm  may  be  regarded  as  nearly  complete,  there  being  no 
wide  or  important  valley  to  break  it.  The  Cumberland,  Duck, 
and  Elk  rivers,  in  their  escape  from  the  Bac^in,  break  through 
its  western  and  southern  sides,  but  they  do  so  in  narrow 
valleys,  bounded  on  both  sides  by  high  hills.  The  Cumberland 
in  entering  the  Basin,  cuts  the  Bim  in  the  same  manner.  The 
lower  part  of  the  Caney  Fork  has  a  deep  and  ragged  valley — a 
narrow  arm  of  the  Basin — which  runs  up  many  miles  into  the 
Highlands,  making  next  to  the  Cumberland,  the  most  serious 
interruption,  or  gash  upon  the  eastern  side.    (See  Map.) 

214.  Many  of  the  smaller  streams,  which  flow  from  off  the 
Eim,  form  beautiful  water-falls  from  forty  to  one  hundred  feet 
high,  as  they  pass  down  into  the  gorges,  or  valleys,  which 
open  into  the  Basin.  This  is  more  especially  true  of  those 
streams — tributaries  of  the  Cumberland,  of  Caney  Fork,  and  of 
Duck  and  Elk  Elvers — which  flow  from  off  the  eastern  side. 
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The  accompanying  plate  presents  one  of  these  falls,  and  will 
serve  to  show  their  general  featares,  as  they  are  all  very  mach 
alike. 

216.  The  one  presented  is  that  of  Fall  Creek,  a  tributary  of  Ganey  Fork. 
This  romantic  water-fall  is  about  two  miles  east  of  Smithville,  in  DeKalb 
County.  In  addition  to  the  main  fall,  a  cascade,  troxa  a  greater  height,  is 
seen  to  the  right,  belonging  to  a  much  smaller  and  different  stream.  The 
waters  of  both  streams  meet  at  the  bottom,  in  the  same  pool.  The  larger 
body  of  water  falls  ninety-three  feet.  The  gorge  below  the  falls  is  exceed- 
ingly wild  and  picturesque.  Steep  slopes  rising  from  the  narrow  yalley 
are  surmounted  by  precipitous  cliffs  from  one  to  two  hundred  feet  in  height, 
towering,  in  all,  three  hundred  feet  or  more  above  the  creek.* 

Several  other  tributaries  of  Caney  Fork,  for  instance,  Falling  Water, 
and  also  its  branch,  Taylor's  Creek,  furnish  water-falls  as  interesting  as 
that  just  mentioned. 

216.  Subdivisions^  the  Barrens  and  Fertile  Portions;  ^^Sink- 
holes ;"  Summer  Betreats, — In  reference  mainly  to  agricultural 
features,  this  division  may  he  divided  into  the  '*  ftarr^n^  "  and 
the  more  fertile  portions.  Immediately  around  the  Basin  at 
many  points^  extensive  tracts  occur  which  are  known  by  the 
significant  name  of  "the  barrens.'^  In  these,  the  soil  fs  gener- 
ally thin  and  greatly  deficieut  in  calcareous  matter.  They  are, 
in  great  part,  level  and  thinly  wooded.  At  some  points 
*' shrub-oaks"  occupy  whole  square  miles.  In  these  regions 
the  valleys  only,  and  the  hill-sides  along  the  streams  are,  at 
present,  cultivated. 

217.  Further  back,  however,  aud  beyond  the  barrens,  lime- 
stone begins  to  be  seen.  The  country  is  more  rolling,  and  the 
soil  becomes  red  and  fertile.  This  red  land  is  characteristic, 
and  furnishes  numerous  fine  agricultural  regions.  A  wide  belt 
of  it  runs  along  the  western  base  of  the  Cumberland  Table- 
land, within  which  are  the  town9  of  Livingston,  Sparta,  Mc- 
Hinnville  and  Winchester.  It  occurs  too,  around  the  base  of 
the  Short  Mountains.  (§  191.)  In  the  counties  which  lie  be- 
tween the  Basin  and  the  Yalley  of  the  Tennessee  Biver  to  the 
west,  there  is  much  of  the  same  red  land,  especially  in  the 

*Thi8  water-fall,  and  the  region  immediately  around  it,  bears  the  name  of  Cul-car-mac 
—a  name  given  to  it  seyeral  years  ago,  and  suggestive  of  the  names  of  the  joint  ownere 
of  the  property  at  the  time-— the  Hon.  Wm.  Gullom,  Judge  Ab.  Garuthers ,  and  Col.  Wm. 
McClain. 

The  geological  section  presented  at  this  place,  will  be  given  in  the  Second  Part  of  the 
Report. 
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oonnties  of  Bobertoon,  Montgomery,  Dickson,  Hickman^  and 
Lawrence. 

In  approaching  the  western  limits  of  this  division,  the  red 
arable  land  gives  place,  iftore  or  less,  to  '*  barrens." 

218.  A  traveler,  in  passing  over  the  Highland  Rim,  and  especially  the 
fertile  portions  just  spoken  of^  cannot  fail  to  notice  the  great  number  of 
hopper-shaped  cavities,  or  "  nnkhoUs,"  with  which  the  surface  is  indented* 
These  constitute  a  characteristic  feature  of  the  limestone  portions  of  this 
division.  Sinkholes  occur  in  all  the  limestone  regions  of  Tennessee,  but 
in  none,  excepting  perhaps  the  limestone  slopes  of  the  Cumberland  Table- 
land, so  frequently,  and  of  such  large  size,  as  in  the  regions  under  con- 
sideration. 

These  cavities  are,  across  the  top,  from  ten  to  one  hundred  (and  even 
more)  yards  in  diameter.  Large  fields  are  sometimes  seen  made  up  en- 
tirely of  the  slopes  of  a  number  of  them.  Their  presence  indicates  the 
existence  of  underground  streams  and  caverns;  and  it  is,  by  the  sinking  or 
running  of  surfaco-water  into  these  streams  and  caverns  through  fissures 
in  the  rocks,  together  with  the  caving  in,  and  greater  wear  of  the  upper 
edges  of  the  fissures,  that  the  sinkholes  have  been  formed.  When  the  open- 
ings at  their  bottoms  become  stopped  up  with  stiff  mud,  or  otherwise,  little 
lakes  or  ponds  are  formed.  In  Tennessee  and  Kentucky,  they  have  been 
converted  into  artificial  ponds  by  feedmg  hogs  in  them,  the  cobs  from  ears 
of  corn,  the  offal  and  clay  packed  down  by  the  tramping  of  the  animals 
in  time,  dosing  up  the  fissures. 

In  some  cases,  these  cavities  slope  down  to  a  basin  of  cool  water,  con- 
nected directly  with  an  underground  stream,  and  in  which  sometimes  small 
fish  may  be  caught. 

219.  This  division,  especially  the  inner  portion — that  around 
the  Basin — is  noted  for  its  salphur  and  free-stone  waters.  The 
small  streams  of  the  barrens  are  generally  beautifully  clear. 
The  springs  that  feed  them  furnish  water  nearly  as  pure  as 
that  from  the  clouds. 

The  "sulphur  springs"  are  numerous,  and  are  generally 
found  around  the  slopes,  or  in  the  valleys. 

The  springs,  the  cool  air,  and  retirement  of  the  Highlands, 
although,  in  the  main,  less  inviting  than  the  corresponding  fea- 
tures of  the  Table-land,  (§  197,)  are,  nevertheless,  highly  grate- 
ful, in  July  or  August,  to  the  invalid  or  visitor.  A  score  of  cool, 
and  desirable  summer  retreats  may  be  found,  at  different  points, 
around  and  just  outside  the  Basin,  to  which  the  inhabitants  of 
the  latter  can  escape  from  the  hot  sun  and  the  cares  of  the  city, 
or  of  the  com  and  cotton  fields.    (§  223.) 
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220.  Elevation  above  the  Sea. — The  general  elevation  of  this 
division  has  been  already  spoken  of,  (§  210.)  It  is  nearly  that 
of  the  horizontal  plain,  to  which,  in  general,  the  sdrface  of  the 
State  has  been  referred.  (§  3.)  The  following  tables  present 
more  particular  information. 

As  moBt  of  the  railroad  lines,  from  which  the  heights  of  characteristic 
points  have  been  obtained,  extend  continuoosly  from  this  division  into  the 
Basin,  (the  division  next  to  be  described,)  or  conversely  ttom  out  the  latter, 
apon  the  high  plains  of  this,  it  has  been  thought  best,  in  order  not  to  break 
the  lines,  or  profiles,  to  include  also  in  these  tables,  the  heights  of  points 
in  the  Basin.  By  this  arrangement,  in  addition,  the  difTereoce  in  the  gen- 
eral elevation  of  the  two  divisions  will  be  better  exhibited.  The  names  and 
the  heights  of  points  upon  the  Highlands,  or  Rim,  are  printed  in  Roman 
characters,  and  those  within  the  basin,  in  ItaUet.  This  will  serve  to  distin- 
guish those  of  the  respective  divisions.  The  heights  are  in  feet,  and  above 
low  tide  of  Mobile  Bay.     (See  note,  p.  87.) 

(1.)  The  points,  the  heights  of  which  are  given  in  the  following  series, 
are  all  upon  the  Highland  Rim.  They  occur  along  the  connected  lines  of 
the  MeMimtville  and  Manehetier  and  the  SouihweaUm  RaUroatU*  The  first 
point,  Tullahtma,  is  the  junction  of  the  McM.  &  M.  R.  R.  with  the  Nash- 
▼ille  and  Chattanooga  Road. 

Tullahoma 1070  (Grade) McM.&  H.  R.R. 

Point  2, 5  miles  from  T., 1089  (Surface) .....    «  « 

"      4         •*        "      1067        do.      "  *' 

•^      6  u       u      992        do.      .....    "  " 

"      9  "        "      1086        do "  " 

Average  of  four  miles,  between 

points  7and  11  miles  from  T.1072        do «  « 

Creek  at  Manchester,  12  miles.  996  do.      ..•..  "  '* 

Point  18  miles  from  T., 1090  do.      .....  «  •< 

"     16,26  «        "    1186        do ««  «• 

"     20        **        «*    1124       do ««  « 

Average  between  last  two 

points 1114  do. 


..... 

Point  21,  6  miles  from  T 1042        do "  «* 

"     24,6    "        "     1107        do.     •*  *« 

"     28        "        "    1087        do.     .....  ««  « 

*«     80        ««        *«    1000       do.     .....  "  «« 

^  I  am  not  quite  certain  that  the  profile  of  the  MoM.  A  M.  line,  nsed  in  determining  the 
heights  of  the  first  part  of  this  series,  is,  at  all  points,  the  same  as  that  of  the  construct- 
ed road.  It  is  possible  that  some  changes  in  location  may  haye  been  made.  At  the 
most,  howerer,  the  changes  have  been  small.  It  is  the  same  at  all  important  points, 
and,  moreoyer,  the  profile  used,  is  in  itself  complete. 

The  Southwestern  Railroad  is,  as  yet,  in  an  unfinished  condition.  The  Special  data 
made  use  of  in  determining  the  heights  along  this  line  were  obtained  from  a  report 
made  in  1858,  by  Mr.  E.  F.  Faloonnet,  at  that  time  Chief  Engineer  of  the  road. 


« 
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Point  81  miles  fromT.,^ 967        do HcM.  &  M.  B.  B. 

Bottom  of  Hickory  Creek 886        do <<  " 

Summit...; 972        do.      .....     "  " 

Barren  Pork  of  Collins'  Biver,  870  (Bottom)....    "  «« 

McMi»»TiiXE,  Depot 912  (Grade)  ....     **  «• 

"  Depot 981        do.        S.  W.B.B. 

Bed  of  Collins'  Biver 881 "        " 

Mud  Creek  Station 916 «        " 

Sammit  between  Collins'  Biver 

and  Caney  Pork ^ 1006... «        « 

Bed  of  Caney  Fork* 751 *«        " 

Bock  Island  Stotion 906 "       " 

Summit  near  Oamspring  Mt 990 *<        *i 

Sparta  SUtion 946 <• 

Huddleston's,  or  CookeTineSU..1116. <« 

Summit  near  Algood's 1160 *' 

Marchbank's  8\immit 1162 " 

Summit  between  Spring  Creek 

and  Sulphur  Lick 1189 "        «< 

Livingston  Station 966 "       " 

(2.)  The  following  are  points  along  an  experimental  line  from  Decherd, 
on  the  N.  &  C.  B.  B.,  to  McMinnville.  It  connects  with  the  McM.  &.  M. 
Bead  just  before  the  latter  crosses  Hickoiy  Creek.  The  distances  are  reck- 
oned from  Decherd : 

Decherd,  on  N.  ft  C.  B.  B 966 

Summit,  4  miles 1068 

Point,  7  miles , 1028 

Bottom  of  Elk  Biver,  8  miles 960 

Summit,  12  miles 1066 

Bottom  of  Bradley's  Cr.,  12.6  miles 996 

Point  half-mile  east  of  Hillsboro',  ^5  miles 1(^1 

Point,  18  miles 1165 

Point,  21  miles 1166 

General  elevation  between  last  two  points 1142 

Head  Spring  of  Hickory  Cr.,  21.8  miles 1118 

*  The  I>Vill8  of  Coney  Fork  are  bat  a  short  distance  below  the  point  at  which  the  rail- 
road crosses  the  riyer.  The  water  at  these  Falls  descends  impetuously  in  a  series  of 
r^>ids  and  cascades,  falling  altogether  94  feet,  and  ftimishing  great  water  power.  The 
top  of  the  Falls,  at  low  water,  is  SSfl^  feet  (388>^  plus  2)  aboTe  low  water  of  the  Cum- 
berland at  NashTille,  or  766  feet  aboTe  the  sea.  The  following  are  eleyations,  aboTe 
the  sea,  of  several  points  in  this  Ticinity.  I  am  indebted  to  Mr.  Wm.  Bosson  for  infor- 
mation as  to  the  heights  of  the  first  three  above  Nashville : 

Foot  of  Falls...... 662  feet 

Top  of  Falls 766    « 

Surface  in  Aront  of  Judge  Bosson's  house 876 


«4 


Average  of  general  surface  back  from  gorge  of  river,  about 900    " 

Top  of  Hickory-nut  Mt.,  ({  198,)  about 1400    *• 
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Point,  24  miles 1077 

Bottom  of  Hickory  Cr.,  28.6  miles ^  972 

Point,  30.6  miles 1027 

Bottom  of  Hiokory  Or.,  on  HcM.  &  M.  B.  B.,  34.6  miles....  886 

(8.)  The  table  following  presents  a  long  series  running  from  the  Tunnel 
on  the  N.  &  C.  B.  B.,  (page  62,)  through  Nashville  to  the  Kentucky  StaU 
UnCf  on  the  Edgefield  &  Kentucky  Bailroad.  It  extends  entirely  across 
two  opposite  sides  of  the  Highland  Bim,  as  well  as  through  the  included 
Basin.  Points  within  the  latter  are  printed  in  IlaUa.'^  Th^  distances 
are  reckoned  from  Nashville. 

TxTNNiL 89    miles 1168  (Grade) K.  &  C.  B.  B. 

Cowan 87       "    978         •*      . 

Summit ..84.6     "    1036  (Surface) 

Wagner's  Or 82.2     •«    944       ^" 

Decherd 82        "    965  (Grade)  . 

Blk  Biver 78       "    866  (Surface). 

Point 72       "    1087         »*       . 

Point 70       "    1097         " 

Tullahoma 69       "    1070  (Grade)  . 

Point -67       "    ......1079  (Surface). 

Average  between  points  at  72  and  67 

miles  ("barrens,")  about. ...1070 

Norman'9  Or. 62.2  amIm 814 
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*  I  take  this  opportimity  of  acknowledging  my  indebtedness,  for  profiles  and  maps 
pertaining  to  the  different  railroada  in  Bf  iddle  Tennessee,  and,  in  seTeral  cases,  for  per- 
sonal assistance,  to  the  kindness  of  Messrs.  A.  Anderson,  Chief  Engineer  of  Tenn.  ft 
Ala.,  Edg.  A  Ky.,  and  Gen.  Southern  Railroads ;  J.  H.  DeTereuz,  City  Engineer  of  Nash- 
Tille,  and  Resident  Engineer  of  Tenn.  A  Ala.  R.  R.;  Q.  Traffcon,  Assistant  City  Engineer 
of  NashTille,  and  Assistant  Engineer  Tenn.  and  Ky.  State  line  boundary ;  E.  F.  Falcon- 
net,  Chief  Engineer  of  Nashville  A  N.  W.  R.  R.;  J.  C.  Wrenshall,  of  the  L.  A  N.  R.  R.; 
W.  F.  Foster,  Assistant  Engineer  in  charge  Cumb.  R.  Railroad  Bridge ;  and  R.  C.  Mor- 
ris, Chief  Engineer  of  Nash.  A  Chat.  R.  R.,  formerly  of  the  East  Tenn.  A  Gkt,  R.  R. 

To  Mr.  Devereux,  I  am  under  especial  obligations.  The  heights  above  low  tide,  at 
Mobile,  of  the  boK-Unei  of  all  the  railroads  meeting  at  Nashville,  and  of  the  Cumberland 
River  Railroad  Bridge,  were  made  out,  for  the  most  part,  by  him. 

These  base-lines  were  connected  by  means  of  the  surveys  of  the  Tennessee  A  Ala- 
bama Railroad,  with  the  levels  of  the  Mobile  and  Ohio  road.  As  a  check  upon  the  re- 
sults, it  may  be  stated  that  the  height  of  the  Tunnel-grade,  at  Montgomery's  Qap,  on 
the  N.  A  C.  R.  R.,  was  found  to  be  1163  feet  above  low  tide  at  Mobile,  while,  according  to 
the  levels  brought  from  an  opposite  direction  (from  the  Atlantic)  it  is  1156,  a  difference 
of  only  three  feet.    (See  p.  G2.) 

The  following  table  presents  the  heights  of  the  base-lines  mentioned  above  low  tide  at 
Mobile : 

Base  of  Tenn.  A  Ala.  Railroad 266.5  feet 

"      "  Cumb.  River  R.  R.  Bridge 266.6 

•*     "  Edg.  A  Ky.  Railroad 813.6 

"      «*  L.  A  N.  *•        361.25 

"      "  N.  A  N.  W.         "        862.0 

"      "N.AC.  "        366.6 

**     «*  Cen.  Southern  "       418.0 
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•  Acoording  to  low  water  of  18M  and  high  water  of  1847,  these  heights  were  deter- 
mined to  be  864.6  and  421.6,  respectively.  For  the  sake  of  avoiding  decimals,  they  are 
made  as  above. 
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Point 86     nUlet 681   (Grade)   E.ftEy.B.B. 

BedBiver 41.6     »*    484         "        «*  •< 

"        "     ..41.6     "    899  (Bottom) "  « 

Point 46.6     "    692  (Grade)   "  « 

Tenk.  a  Kt.  Lnn....46.7     •*    664         •         «<  " 

(4.)  The  following  aire  the  heights  (according  to  a  profile  kindly  famish- 
ed me  by  Mr.  J.  G.  Wrenshall)  of  characteristic  points  along  the  line  of 
the  Louisville  &  Kashville  Bailroad,  from  its  Junction  with  the  Edgefield 
&  Kentucky  road,  to  the  State  line: 

Jtmeiion 9.6  mt/M......  488  (Cfrade)   L.  ^  N,  R.  R. 
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An  experimental  line  from  Gallatin,  by  the  way  of  Bledsoe  Creek  to- 
wards Scottsville,  in  Kentucky,  etc.,  presents  a  profile  much  like  that  of  the 
surface  passed  over  by  the  constructed  road.  By  this  route,  the  margin  of 
the  Highlands  is  reached  about  seventeen  and  a  half  miles  from  Gallatin, 
and  has  here  an  elevation  of  1000  feet  above  the  sea. 

(5.)  The  following  table  presents  the  heights  of  characteristic  pointa 
along  the  line  of  the  Tennessee  and  Alabama  Bailroad  f^om  Nashville  to 
Mount  Pleasant,  and,  from  the  latter  point,  along  a  surveyed  line  across 
the  Highlands  to  Hamburg,  on  the  Tennessee  Biver.  By  these  lines  the 
railroads  of  Middle  Tennessee  have  been  connected  with  the  levels  of  the 
Mobile  and  Ohio  road.  As  before,  points  within  the  Basin  are  printed  in 
Italics.  Those  marked  with  an  asterisk,  thus  (*),  are  within  the  Wetttm 
Valley  of  the  Tennewee  River,  {i  26.)  The  distances  given  are  the  approxi- 
mate distances  of  the  points  from  Broad  street  in  Nashville. 
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Nashyills,  old  Tet" 
minuiy  Cherry  Si,.,... 
Browrit  Creek............  2.6 

(herton^a  Oap. .....*..,..  6 

AtkifumCa  Gap .........  9 

lAtOe  Harpeik  Bmr...\\,h 


c< 


«( 


a 


u 


Suntmt » »».......  ••••••  •••.lo.o 

Sarpeth  Rioar...... laS 

FrankUn  D^pot 18.6 

Shmmit 28 

Weet  Barpith  River 26 

Swmimt,    (Duck    Riner 

Bridge) .29 

Spring  SiU  Station^  ...81U> 

Carter's  Creeks 86 

Duck  River 42.6 

"     Bigh  Water « 

SummU 46 

Lick  Greek 47.6 

SumnUt 49.6 

E,  Branch  qf  Bigbg,„6S 
Mt.    PUaaantf    Sugar 

Fork  qf  Bigbg 64 

Bigbg  Creek 68 

Foot  of  Ridge^ 69.6 

Top  of  Bidge  commenoe- 

ment  of  Higblaiid8.66 

Top  of  Bidge,  TanneL  ^* 

Buffalo  Greek 71 

Point 76.6 

Br.  of  Little  BaffaIo..79 

Palo  Alto  P.  0 82 

Point -..••  ...92.6 

Average  elevation  be- 
teen  the   last  two 

pointa,  about 

Point 96.6 

«*     100.6 

V     108.6 

Point,  between  wa- 
ters of  Indian  & 
Cypress  Creeks....  118.6 


miles. 
« 

41 
M 
(4 
U 


469  {Cfrade)   Temi. ^  Ala.  R.R. 
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621 

787 

649  (Bottom) 

668  {Grade)   ., 
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CI 


it 


<*    602  {Bottom) 


u 
«( 
u 


642  {Grade)    , 

769         •* 

682  {Bottom)  


<«  841   {Grade)   

»•  770        "         

«  621  {Bottom)  B.  B.  Survey. 

"  628         ••        

"  671 

"  709  {Surface)  

"  626         "         

«  ......  707         •«         

«  602         •*         


(4 

14 

41 
14 
44 
14 

44 
U 
44 


626         « 

660         « 

702         " 


i« 


►...1019 

....  968  (Grade) 

....  802  (Surface) 

....1086         " 

....  862  (Bottom) 

...1025  (Surface) 

...1021 


14 


44 
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"    1087 

"    1066 
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44 
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41 
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*  From  this  point  on  to  Motmt  Pleasant,  the  profile  flrom  which  the  heights  were 
taken,  is  not,  in  the  main,  the  actual  profile  of  the  road  as  finally  located.  It  runs, 
howerer,  very  nearly  oyer  the  same  ground,  so  that  the  heights  of  corresponding  points 
on  the  two  will  not  diflbr  essentially. 
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B.  B.  Survey. 


Point,  between  wa- 
ten  of  Indian, 
Horse  and  Sec- 
ond Creeks 117.5  miles 902  (Surface) 

(♦)  Valley  of  Horse 
Or.  (off  the  High- 
lands  124.6 

(♦)  Bed  of  do 187 

(♦)Lick  Cr. Summit. 189.6 
"         "  Tunnel.      «« 
(*)  Tennessee  Biver 

at  Hamburgh 146 

"    High  Water 892.. M.  &  O.  B.  B.  Sur. 

Low  Water 862- •«  « 


II 


699 

426 

*•••••  616 

"«    641    (Grade) 


<i 

11 


i< 

It 
II 
i» 


II 
«( 
II 
II 


II 


II 


(6.)  The  following  are  heights  of  points  along  the  Central  Southern 
Bailroad.  Two  of  these  points,  the  first  at  Dodson's  Gap,  the  other  the 
summit  of  Madry's  Hill,  may  be  regarded  as  being  upon  the  spurs  of  the 
Highlands.  All  the  others  are  within  the  Basin.  The  distances  are  reck- 
oned from  Columbia. 


Columbia  Depots,*,,,, 

Point 1.6 

LifiU^t  Creek 2.5 

Point 8.6 

'«      6 

"      8.6 

PUtuant  Orove 9.8 

Adam's  Fork 12.7 

Blk  Bidge,  Dodson^s 
Gap 16.8 


«i 


II 


II 


BoherUon'tFork 18.6 

Richland  Greek, 26.6 

Pidaeki 88.6 

JUehland  Creek 89.6 

i(  II     ^ II 

tMadry  Hill 42.6 

"  •«  Tunnel..   " 

Elk  River 46.6 

II        (I II 

Tenn.  ^  Ala.  Line 47.8 


667    (Chrade)    C.  8.  R.  R. 


miles... 

...  696  {Surface)  .... 

II 

*• 

u 

II 

••* 

...  624         »* 

II 

a. 

11 

II 

... 

710           " 

II 

II 

II 

•  >  • 

A2d           i< 

II 

II 

II 

••• 

...  766         " 

II 

II 

II 
...  • 

..  789    (Grade)    .... 

II 

II 

II 

... 

...  698  (Sur/aee)  

I< 

CI 

14 

...  • 

..  987         " 

II 

*. 

If 

II 

•  a. a 

..  898    (Grade)    .... 

tl 

•  • 

II 

II 

...  1 

..  716  (Surface)  

II 

11 

II 

...  I 

..  691    (Grade)    .... 

II 

■  * 

u 

II 

•  ••   1 

...  648         " 

•< 

II 

"         .... 

..  680         " 

.             " 

II 

II 

...1 

...    98  (Surface)  ..... 

•1 

1. 

II 

II 

...1 

...  924     (Top)      

II 

II 

... 

...  786    (Grade)    .... 

II 

aa 

11 

II 

... 

...  698         «* 

II 

>• 

11 

11 

... 

...  568  (Surface)  ...•. 

II 
>• 

11 

II 

•  ••• 

..  664.6      " 

11 

11 

(7.)  Below  we  have  a  series  along  the  portion  of  the  Kashville  and  Korth- 
western  Bailroad  that  extends  from  Kashville  to  the  Tennessee  Biver.  It 
presents  a  complete  section  of  the  Western  side  of  the  Highland  Bim.  The 
road,  however,  it  must  be  remembered,  following  the  valley  of  Harpeth 
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Blyer,  passes  some  distance  in  among  the  ridges  and  detached  portions  of 
the  Highlands  before  it  ascends  and  gets  upon  them.  The  place  of  ascent 
Is  then  within  the  general  limits  of  the  division.  The  yalle  j  of  the  Harpeth 
maj  be  regarded  as  a  ramification  of  the  Basin.  The  coarse  and  position 
of  this  river  are  such  as  to  detach  a  small  block  of  the  Highlands  fh>m  the 
main  body  of  the  division.  (See  Map.)  In  the  table,  as  before,  the  points 
in  Italics  are  within  the  Basin,  and  those  marked  with  an  asterisk,  thus  (*), 
within  the  Western  Tennessee  Biver  Yallej. 


NashvUUy  Bridge,  Summer  Street 

Swnmit 8.2 

MiehkMd  Creeks 6 

Poini 7.7 

Simmit 10.2 

«     ^ 10.2 

Harpeth  Rioer 14 

"  «    1&7 

P6int  ^ ^20 

ffarpeth  Biver. 22 

Kingston  Station,; 26 

TwmbuU  Creeks 26.6 

aiMi»an  Br. 26.7 

Point 27 

Top  of  Highlands 81 

"  "  81 

Point 84.8 

"    87 

«    89.2 

"    ..89.2 

»*    41.7 

Highest  Point 46 

"  " 46 

Gordon's  Branch... .....48 

•«  **      48 

Point 60.6 

"    60.6 

Hurricane  Creek 64 

«  « 64 

Summit .67.6 

(♦)  Point 61.7 

(♦)  Trace  Creek 64 

«         "       64 

(♦)  Point 70 

(♦)  Trace  Creek 74.7 

"         "       74.7 

(*)  Tennessee  Biver 78 

<«  w    ...........78 


429.5  {Grade.) 

568  " 

449  " 

607  " 

681  " 

709  (Swfaee.) 

«*    666  {Grade.) 

648  " 

67i  « 

604  " 

606  " 

469  {Bottowa.) 

478 


At 
M 
U 
(I 
(I 
«< 


U 


u 

C( 

(I 

CI 
M 
M 


(I 
(C 
(( 


U 


II 
II 
II 


II 
II 


li 


«    524     {Grade) 


.819 


II 


«    841  (Surface.) 

, 842  (Grade) 

764  " 

862  " 

.« 886  (Surface.) 

791  (Grade.) 

916  «* 

«    922  (Surface.) 

786  « 

796  (Grade.) 

889  " 

«    864  (Surface.) 

62ft  " 

"    648     (Grade.) 

887  •*       * 

682  " 

675  (Surface.) 

"    687     (Grade.) 

482  «< 

, 894  «* 

«    .874  (Surface.) 

"    868     (Grade.) 

'*     867  (High  Waler.) 
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(8.)  Mr.  Lea,  from  whoBo  Beport  I  have  before  quoted, 
(page  73,)  gives  us  interesting  information  as  to  the  elevation 
and  general  character  of  that  portion  of  the  Highland  Rim 
lying  between  Perryville,  on  the  Tennessee  Biver,  and  Colnm- 
bia ;  and  of  that  part  intersected  by  the  deep  and  narrow  val- 
ley of  Dnck  Biver.  He  refers,  also,  to  the  fact  that,  all  Middle 
Tennessee  west  of  the  Cumberland  Table-land,  may  be  re- 
garded as  an  elevated  plain^  out  of  which  has  been  excavated 
the  great  Central  Basin,  or,  as  he  has  it,  the  **  basins"  formed 
by  the  different  rivers  within  the  central  part  of  the  State— the 
group,  or  great  basin,  that  these  constitute^  not  being  very 
clearly  recognized.  The  following  are  remarks  of  his  bearing 
upon  these  points.  It  will  be  recollected  that  Mr.  Lea  is  speak- 
ing with  reference  to  a  route  for  a  ''  Central  Bailroad.'' 

^  All  that  country  lying  between  the  western  base  of  the  Cumberland 
Mountain  and  the  Tennessee  Birer,  may  be  regarded  as  a  bench  of  the 
Mountain  itself,  and  is  elevated  from  seven  to  eight  hundred  feet  above 
the  Tennessee  Biver.  The  geological  formation  of  this  region,  being  of 
the  §eeondary  order,  the  strata  lie  horizontally  upon  each  other;  and,  at  the 
depth  of  three  to  five  hundred  feet  below  the  common  surface,  which  is 
poor,  gravelly  and  sandy,  lies  a  stratum  of  limestone  rock.*  In  various 
places  the  strata  superior  to  this  limestone  are  pretermitted,  and  exhibit  the 
appearance  of  having  been  removed  by  some  mechanical  action ;  and  thus, 
in  many  places,  valleys  or  basins  are  formed,  presenting  all  the  richness 
incident  to  the  horizontal  limestone  formatioos,  of  which  the  valley  of 
Duck  Biver  is  a  remarkable  instance.  If  you  follow  up  Duck  Biver  from 
its  mouth,  for  a  distance  of  fifty  miles,  (measared  in  its  general  direction,) 
you  will  find  it  hemmed  closely  in  by  high  and  precipitous  hills ;  but  at 
the  end  of  the  fifty  miles  you  emerge  from  the  gorge,  and  enter  upon  a 
wide-spread  and  fertile  valley,  interspersed  here  and  there  with  gently 
sloping  hills,  and  presenting  an  appearance  of  unbounded  wealth  and 
beauty.  But  push  your  Journey  a  few  miles  to  either  hand,  across  this 
▼alley,  and  you  will  find  it  surrounded  by  a  high  and  rugged  barrier,  com- 
posed chiefiy  of  sandstone ;  and,  on  ascending  this  barrier,  you  will  find 
yourself  upon  the  general  level  of  the  bench  of  Cumberland  Mountain." 

In  this  last  statement,  if  Hr.  Lea  means  that  the  valley  of 
Duck  Biver  after  leaving  "  the  gorge" — say  east  of  Columbia 
and  within  the  counties  of  Maury,  Marshall  and  Bedford — is 
limited  on  both  sides  by  a  high  "  sandstone"  barrier,  what  he 
says  needs  some  qualification.    There  is  such  a  barrier  on  the 

^  I  quote  Mr.  Lea*s  own  words.    Compare  what  is  said  of  the  geology  of  this  region 
In  the  Second  Part  of  this  Report. 
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Boath  side  of  the  valley,  separating  it  from  the  main  and  tribu- 
tary valleys  of  Elk  Siver.  This  is  Elk  Bidge,  and  will  bo 
noticed  when  I  come  to  speak  of  th^  Basin.  On  the  north 
side,  however,  there  is  no  such  barrier.  The  crest  of  the  water- 
shed separating  the  Duck  Biver  Valley  from  the  subordinate 
valleys  of  the  tributaries  of  the  Cumberland  is  mostly  a  lime« 
stone  ridge,  which  is  much  broken^  and  presents  but  very  few 
points  high  enough  to  be  capped  with  the  stratum  or  formation, 
which  Mr.  Lea  calls  sandstone.  Passing  eastward,  however, 
across  the  Basin,  we  find  in  Coffee  County  the  valleys  of  the 
head-branches  of  Duck  Biver,  running  up  between  spurs  of 
the  Highlands.     (§  214.) 

After  thus  speaking  of  the  valley  of  Duck  Biver  Mr.  Lea 
refers  to  the  ''  similar  valleys  or  basins"  of  the  Elk  and  Cum- 
berland rivers,  and  of  their  tributaries^  and  then  adds : 

*'  It  is  a  singular  feature  of  the  country,  that  these  basins  are  generally 
at  a  considerable  distance  from  the  main  river,  and  that  there  is  a  large 
body  of  high  table-land  along  the  Tennessee,  which  is  only  interrupted  by 
the  streams  which  drain  these  basins." 

"  When  we  cast  our  eyes  on  either  side  of  Duck  Biver,  we  find  the  minor 
streams,  at  every  few  miles,  cutting  chasms  in  the  Table-land  from  three  to 
five  hundred  feet  deep,  and  thus  presenting  almost  impassable  gulfs.  Per- 
haps there  is  not  a  more  broken  country  in  the  world  than  that  around 
about  the  lower  part  of  Duck  Biver." 

"  Having  crossed  the  Tennessee,  (at  Perryville,)  the  route  is  very  favor^ 
able  up  the  valley  of  Cypress  Greek,  for  a  distance  of  seven  miles,  when  it 
begins  to  run  along  the  sides  of  the  hills  in  order  to  ascend  more  rapidly 
than  the  natural  rise  of  the  valley.  Bising  about  three  miles,  at  the  rate 
of  sixty  feet  per  mile,  the  road  attains  an  extreme  elevation  of  about  866 
feet  above  high  water  in  Tennessee  Biver,"  (or  about  780  above  the  sea,) 
**  and  passes  the  Buffalo  Bidge  at  a  gap  one  or  two  hundred  feet  below  its 
general  level."  This  makes  the  general  level  fh>m  880  to  980  above 
tide  water. 

**  Having  passed  the  gap  in  the  ridge,  the  road  winds  along  on  a  bench 
of  the  mountain  for  about  three  and  a-half  miles,  descending  at  the  rate  of 

sixty  feet  per  mile." This  part  of  the  road  will  be  very 

expensive,  as  it  leads  across  many  ravines  in  the  side  of  the  ridge,  and  re- 
quires high  embankments,  or  bridges,  to  cross  them.  ....  Still  no 
other  route  has  been  found  across  the  ridge  at  all  competing  with  this  in 
aggregate  advantages. 

*' Passing  Buffalo  Biver  without  difficulty,  the  road  runs  on  favorable 
ground  up  Hurricane  Creek,  about  seven  miles  further,  to  the  forks  of  the 
creek  at  Tom.  Barber's,  where  the  valley  begins  to  rise  more  rapidly,  but 
still  continues  smooth  and  open. 
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*^  From  Tom.  Barber's,  the  road  rises  sixty  feet  per  mile,  in  the  first  mile, 
and  120  feet  per  mile  for  two  miles  further,  when  it  attains  the  summit  of 
the  ridge,  dividing  the  waters  which  fall  into  the  Buffalo  River  from  those 
which  fall  into  Duck  River,  directly.  This  ridge  has  been  appropriately 
named  by  Col.  S.  H.  Long,  after  the  lamented  Lewis,  the  renowned  trav- 
eler, who  lies  interred  on  its  summit."  (This  is  a  flat-topped  ridge,  and  its 
summit,  the  elevation  of  which  is  at  least  1000  feet  above  the  sea,  may  be 
regarded  as  a  point  of  the  top  of  the  Highlands.) 

'*  Having  attained  the  summit  of  Lewis's  Ridge,  the  road  has  a  very 
favorable  location  for  twenty-four  miles  along  its  crest,  to  the  head  of  Big 
Bigby  Creek,  where  it  commences  its  descent  with  a  deep  cut,  and  then 
falls  at  the  rate  of  sixty  feet  per  mile,  for  five  miles,  along  a  rough  and 
crooked  ravine,  before  it  attains  the  level  of  the  flat  grounds  on  the  creek 
below  the  Factory. 

*'  This  division  involves  more  difficulty  than  any  other  upon  the  whole 
route,  except  that  over  Cumberland  Mountain." 

221.  The  tables  given  in  connection  with  the  remarks  made, 
will  enable  the  reader  to  form  a  correct  idea  of  the  elevation 
of  the  entire  Bim  above  tide-water.  The  height  of  its  flat 
surface  above  the  Basin,  which  it  encloses,  will  be  spoken  of 
faereafler.  The  general  level  of  the  northwestern  side  of  the 
Bim,  that  is  to  say,  the  part  in  the  counties  of  Dickson,  Bob- 
ertson,  Montgomery,  Stewart,  etc.,  the  part,  too,  through  which 
the  Cumberland  Biver  breaks,  is  considerably  lower  than  the 
part  upon  the  opposite  side  in  Franklin,  Coffee,  and  Warren. 
Taking  the  Bim  and  Basin  together,  it  may  be  said  that  the 
whole  area  dips  (or  the  great  dish  is  tilted)  to  the  northwest. 
Passing  beyond  the  limits  of  Tennessee,  in  North  Alabama, 
the  Highlands  dip  southward.  These  dips,  or  waves,  conform 
generally,  as  will  be  seen  hereafter,  to  the  geological  structure 
of  the  region. 

222.  It  may  be  noticed,  also,  that  the  Burface  of  the  Bim,  or  Highlands, 
on  the  eastern  and  southeastern  side,  slopes  gently  at  many  points,  east- 
ward, toward  the  btfse  of  the  Cumberland  Table-land,  so  that  the  border  of 
the  division  near  the  Basin  has  the  greater  elevation.  At  numerous  pbints 
around  the  Basin,  the  high  border  or  margin  of  the  Bim  is  a  dividing 
ridge  between  the  low-bedded  creeks  of  the  former  division,  and  the  high- 
bedded  ones  of  the  latter. 

223.  Climate, — The  features  of  climate  already  given,  for  the 
State  in  general,  apply^  in  the  main,  to  this  large  division. 
Owing  to  higher  elevation,  however,  its  mean  temperature  is  a 
little  less  than  that  of  the  Basin.    For  points  on  the  same  par- 
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allel,  the  difference  between  the  annoal  means  is  firom  one  to 
two  degrees;  between  the  summer  means,  it  is,  doubtless,  con- 
siderably greater.  Immediately  around  and  outside  of  the 
Basin,  that  is  to  say,  upon  the  circular  interior  border  of  the 
Highlands,  the  difference  in  temperature  is  quite  noticeable, 
especially  in  summer.  For  this  reason,  in  connection  with  its 
freestone  and  sulphur  springs,  and  its  retired,  open-wooded 
groves,  this  border,  and  in  fact  much  of  the  division,  has  be- 
come noted  for  its  summer  retreats.    (§  219.) 

224.  We  have  dimatological  data  from  two  points  of  this 
division,  the  Falls  of  Caney  Fork  and  Glenwood.  (See  table, 
p.  14.)  The  latter  point,  the  residence  of  Prof.  W.  M.  Stewart, 
where  he  made  (and  is  making)  his  excellent  observations,  is 
located  upon  the  depressed  portion  of  highland  division,  the 
elevation  being  here  but  486  feet  above  the  sea.  This  fact  must 
be  borne  in  mind  should  the  Glenwood  data  be  used  in  estima- 
ting the  temperature,  etc.,  of  the  higher  and  characteristic 
portions  of  the  Highlands. 

225.  The  observations  made  at  the  Falls  may  be  compared 
with  Mr.  Tavel's  at  Nashville,  since  the  hours  of  observation 
were,  in  both  cases,  about  the  same.  According  to  these  the 
annual  mean  temperature  for  1855  and  1856,  at  Nashville,  is 
58^.80,  and  that,  at  the  Falls,  for  the  same  years,  (Jan.,  1855 
excepted,)  is  58^.48.  The  former  place  has,  however,  a  higher 
latitude  than  the  latter.  Allowing  for  this,  the  difference  be- 
comes nearly  equal  to  one  degree. 

226.  Between  the  summer  means  of  the  two  places,  and  for 
the  same  years,  the  difference  is  much  greater ;  it  is,  without 
correction  for  latitude,  3.33,  the  mean  at  Nashville  being  77.99, 
while  at  the  Falls  it  is  but  74.66.  Beferring  the  points  to  the 
same  parallel,  it  may  be  placed  at  four  degrees. 
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V. — The  Cxntbal  Basin. 

227.  This  uniqae  division  occupies  the  very  centre  of  the 
State.  It  is  trnly  the  garden  of  Tennessee.  Excepting  great 
alluvial  bottoms,  it  would  be  difficult  to  meet  with  a  region  of 
the  same  extent  anywhere,  possessing  naturally  the  elements 
of  prosperity  and  agricultural  wealth  in  a  greater  degree.  Al- 
though the  fourth  division  in  size,  yet  it  is,  at  this  time,  the 
first  in  population,  wealth,  and  political  influence. 

228.  The  description  of  the  Basin,  has  necessarily  been,  in  good  part, 
anticipated  in  speaking  of  the  Highland  Bim  encircling  it.  And  here,  it 
may  be  well  to  remark,  that  the  latter  division  has  been  named  with  refer- 
ence to  the  relation  it  sustains  to  the  Basin.  Aside  ftrom  this  relation,  the 
name  would  not  be  appropriate.    (2{  26,  208  and  209.) 

229.  ForrHf  Outlines,  and  Arta^ — The  Basin  has  approxi- 
mately the  form  of  an  ellipse.  Its  length,  or  greater  diameter, 
is  about  121  miles,  and  its  average  breadth,  or  shorter  diameter^ 
from  55  to  60.  It  lies  within  the  limits  of  Tennessee,  reaching, 
however,  lengthwise,  in  a  north-northeasterly  and  south-south- 
westerly  direction,  nearly  across  the  State.  At  its  extreme  end, 
to  the  northeast,  it  has  a  narrow  gateway,  or  outlet,  into  Ken- 
tucky, through  the  contracted  and  ascending  valley  of  the 
Cumberland  River.  To  the  southwest,  it  has  a  similar  outlet 
into  Alabama,  down  the  valley  of  the  Elk.  Besides  these,  the 
Basin  has  but  two  other  outlets — ^a  very  narrow  one  to  the  west, 
through  the  gorge  of  Duck  Biver,  (p.  93,)  and  a  more  open  one 
to  the  northwest,  down  the  valley  of  the  Cumberland.f 

280.  As  to  traveling  and  commeroial  interooorse,  these  gateways,  or  oat- 
lets,  as  such,  (except,  so  far  as  riyer  navigation  is  concerned,  and  that  is 
confined  to  the  Cumberland,)  are  of  little  service.  The  valleys  that  furnish 
them,  are  bo  narrow  and  broken,  that  none  of  the  railroads,  turnpikes,  or 
other  leading  roads  radiating  from  the  capital  of  the  State— whose  site  is 
very  suitably  within  the  Basin — pass  through  them.  All  these,  when  they 
reach  the  foot  of  the  escarpment  bounding  the  division,  ascend  at  once,  by 
steep  grades,  to  the  top  of  the  Highlands  or  Bim.  To  get  out  of  the  Basin, 
is  the  first' and  most  serious  difilculty  that  the  railroads  running  from  Nash- 

*The  form,  posltioD,  extent,  etc.,  of  this  dlTision,  are  well  seen  upon  the  large  Map. 
To  this  the  reader  should,  by  no  means,  neglect  to  refer. 

tThe  narrow  oatlete,  or  valleys,  hare  already  been  referred  to  in  connection  with  the 
continuity  of  the  Rim.    Bee  (2  SIS  s&d  814. 
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ville  meet  with.*    To  attain  the  margin  of  the  Highlands  they  have  a  dp- 
reel  elevation  of  firom  260  to  850  feet  to  overcome. 

231.  In  tracing  oat  the  general  outlines,  or  contour,  of  this 
division,  we  may  commence  with  the  ^'Eidge"  in  Sumner 
County .f  This  so-called  ridge  presents  a  steep  face  to  the 
southeast,  forming  a  well-marked  portion  of  the  northwestern 
side  of  the  Basin.  The  general  outline,  or  high  edge  of  the 
Basin  coinciding  with  the  top  of  the  Eidge,  pursues  at  first,  a 
general  northeasterly  course,  then  bending  around  to  the  east, 
it  passes  through  the  southern  part  of  Macon  County,  into 
Jackson.  Here  it  is  cut  by  the  valley  of  the  Cumberland,  pre- 
senting one  of  the  outlets  mentioned.  (§  229.)  On  the  south- 
eastern side  of  the  Cumberland,  it  extends  from  Jackson  County 
in  a  general  southwesterly  direction,  passing  approximately  be- 
tween Smith  and  Putnam;  through  the  western  part  of  De- 
Kalb;  through  Cannon,  east  of  Woodbury;  on  through  the 
western  parts  of  Coffee  and  Franklin,  to  the  southern  part  of 
Lincoln  south  of  the  Elk.  From  this  region,  without  quite 
reaching  Alabama,  the  outline  runs  westward,  gradually  curv« 
ing  around  to  the  northwest  in  Giles  County,  crossing  in  the 
meantime.  Elk  River,  the  narrow  valley  of  which  presents 
another  of  its  outlets.  From  Giles,  it  runs  in  a  northerly  di- 
rection, through  the  western  parts  of  Maury  and  Williamson ; 
through  Cheatham,  and  the  western  part  of  Davidson,  to 
the  *^Bidge"  in  Sumner.  In  this  last  course,  the  remain- 
ing outlets  of  the  Busin  are  presented  in  the  valleys  of  the 
Duck  and  Cumberland  fiivers. 

232.  The  outlines  of  the  Basin,  in  particular,  are,  at  most 
points,  rough,  being  broken  more  or  less,  by  the  fringing,  or 
finger-like  spurs  which  run  from  the  Highlands  within  its 
general  limits.  These  spurs,  which  are  generally  water-sheds 
between  creeks,  often  retain,  for  several  miles,  the  character- 
istic elevation  of  the  Highlands. 

*  The  Central  Southern  Railroad  meets  with  two  high  spurs  of  the  Highlands,  name- 
ly. Elk  Ridge  (|  233)  and  Madry  HiU,  before  finally  leaving  the  Basin.  South  of  Elk 
RiTer,  the  line  continuing  this  road,  gets  upon  the  Alabama  extension  of  the  Highlands. 

t  The  word  ridge,  as  here  applied,  is  in  some  degree,  unfortunate.  It  must  be  re- 
oollected,  that  this  ridge  is  the  margin  of  highlands  that  extend  off  to  the  northwest, 
and  constitute  a  portion  of  the  Rim  already  desoribed.  It  is  true,  that  this  margin  is 
the  dividing  line  between  the  waters  of  the  Cumberland  and  those  of  Red  Riyer ;  but 
while  the  slope  to  the  southeast  is  steep  and  sudden,  that  to  the  northwest  is  very  gen- 
tle, and,  in  ftci,  out  of  the  inmiediate  beds  of  the  streams,  not  noticeable  to  the 
traveler. 
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288.  The  mo«t  remarkable  spur,  is  that  known  as  ^*£!lk  Midge"  This  is, 
in  fact,  an  almost  unbroken,  thoogh  narrow  arm,  running  entirely  across 
ftt^m  one  side  of  the  Bim  to  the  other,  and  cutting  off^  as  a  well-marked 
subdivision,  the  southern  end  of  the  Basin.  In  the  main,  it  has  about  the 
elevation  of  the  Highlands,  and  presents,  in  its  course,  but  very  few  low 
gaps.  It  is  the  water-shed  between  Duck  and  Elk  Rivers.  Several  branch- 
es run  out  from  its  southern  side,  separating  the  valleys  of  creeks  in  Giles 
and  Lincoln  Counties. 

234.  From  another  point  of  view,  we  may  look  upon  the 
oatlines  of  this  division  as  being  notched  by  the  valleys  open* 
ing  into  it.  These  valleys  are  narrow  ramifications,  or  arms  of 
the  Basin.  Most  of  the  smaller  streams  from  the  Highlands, 
falling  into  the  Basin^  present,  for  a  greater  or  less  number  of 
miles,  before  reaching  the  general  oatlines  of  the  latter,  deep 
and  narrow  valleys,  or  gorges.  Passing  up  these  gorges,  we 
find  them  generally  terminated  abruptly  by  water-fiills,  or 
cascades.  Here,  too,  they  terminate  as  ramifications  of  the 
Basin.  Above  the  water-&lls,  th  valleys  and  streams  pertain 
to  the  Highlands,  or  Rim.    (§  214.) 

286.  The  outlets  before  spoken  of,  ({229,)  are  ramifications  of  the  Basin 
but  they  extend  entirely  through  the  Bim.  Next  to  these,  the  narrow  val- 
ley of  Caney  Fork  presents  the  longest  and  most  important  arm  of  the 
Basin,  ({218,)  ending,  as  such,  with  the  noted  falls  of  this  stream.  (Note, 
p.  86.) 

Duck  River  presents,  in  the  portion  of  its  valley  in  Coffee  County,  a 
ramification  comparatively  short,  which,  at  the  "  Old  Stone  Fort,"  near 
Manchester,  bifurcates,  each  fork  terminating  very  soon,  with  a  beautiful 
water-fall. 

The  valley  of  Elk  Biver,  in  Franklin  County,  and  below  Winchester, 
presents  a  narrow  arm,  of  considerable  length. 

The  lower  part  of  the  valley  of  Harpeth  Biver,  in  Cheatham  and  Dick- 
ton  Counties,  is  a  ramification,  which,  with  the  valley  of  the  Cumberland, 
entirely  detaches  a  block  of  the  Rim.  These  are  the  most  important  ex- 
amples.   (See  Map.) 

236.  The  following  counties,  wholly,  or  in  part,  lie  within 
the  Basin :  all  of  Wilson,  Bntherford,  and  Marshall ;  nearly  all 
of  Smith,  Davidson,  and  Bedford ;  the  greater  parts  of  Sum- 
ner, Williamson,  Manry,  Giles,  and  Lincoln;  large  parts  of 
Jackson,  Cheatham,  and  Cannon ;  and,  finally,  small  parts  of 
Macon,  DeKalb,  Putnam,  and  Coffee. 

The  entire  area  of  the  division,  is  about  5450  square  miles, 
which  is  more  than  one-eighth  of  the  State. 
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237.  Subdivmons;  Surface;  "  Cedar  Olades.*'— The  Basin  is 
oomparativoly  simple  in  structure  and  parts.  There  is  bat  one 
portion  that  may  be  regarded  as  a  well-defined  subdivision, 
and  that  is  the  southern  end,  cut  off  by  Elk  Bidge,  to  which 
reference  has  already  been  made.     (§  233.) 

This  subdiyiBion  embnceB  that  portion  of  the  valley  of  the  Elk  and  its 
tributaries,  lying  in  Giles  and  Lincoln  Counties.  The  most  important  of 
the  tributaries,  is  Richland  Creek. 

288.  The  remainder  of  the  Basin  migbt  be  divided  into  four  sections, 
corresponding,  respectively,  to  the  valleys  of  Duck  Biver,  Harpetb,  and  its 
Forks,  Stone's  Biver,  and  the  Cumberland.  The  ridges,  however,  that 
divide  these,  are,  by  no  means,  well  defined,  being  at  many  points,  low  and 
broken,  and  hardly  existing  as  continuous  ridges. 

239.  Occasionally,  aside  from  the  ridges  and  spurs  that  have 
been  mentioned,  and  within  the  body  of  the  Basin,  isolated 
peaks,  and  short  ridges,  or  groups  of  these,  are  met  with,  which 
mount  up  to  the  level  of  the  Bim. 

In  the  main,  however,  the  general  surface  of  the  Basin,  is 
moderately  rolling.  Large  and  valuable  tracts  occur,  which 
are  nearly  level,  or  but  gently  undulating.  Excepting  the 
'<  cedar  glades,"  to  be  spoken  of,  there  is  very  little  waste  land. 
The  soil,  based  on  impure,  blue  limestone,  is  generally  of  an 
excellent  quality,  and,  in  its  native  state,  supported  heavy  for- 
ests, and,  in  many  places,  thick  canebrakes. 

240.  The  cedar  glades  constitute  a  characteristic  surface- 
feature  of  the  Basin.  These  are  rooky  places,  generally  flat, 
covered  more  or  less,  with  red  cedar,  (Juniperus  Virginiana.) 
They  abound  in  many  parts  of  the  division. 

241.  A  circular  range  of  such  glades  is  found  in  Butherford  County, 
enclosing  a  large  area  of  fine,  brownish-red  lands.  Murfreesboro'  lies  a 
short  distance  east  of  the  center  of  this  area. 

In  Wilson  County,  and  along  Duck  Biver,  in  Bedford,  Marshall,  and 
Mauiy  Counties,  are  many  glades,  covering  large  tracts. 

The  cedar  timber  of  the  glades  is,  or  has  been,  of  excellent  quality.  A 
vast  amount  of  it  has  been  oat  for  building  purposes,  cross-ties,  fence  rails, 
fire-wood,  etc.    Huch  of  it  has  been  carried  out  of  the  State.    (}  262.) 

242.  It  has  been  suggested,  that  the  Basin  was  once  the  bed 
of  a  lake.  Without  committing  ourselves  to  such  an  opinion^ 
it  may,  nevertheless,  be  well,  as  we  pass,  to  regard  the  division 
from  this  point  of  view,  as  thereby  our  oonception  of  it  as  a 
basin  may  be  made  dearer. 
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If  the  ontletB  mentioned,  through  which  the  Cnmberland, 
Dnck^  and  Elk  Bivere  escape,  (§  229,)  were  dosed,  by  the  fill- 
ing up  of  the  valleys,  to  the  leVcd^of  the  highest  points  of  the 
adjacent  highlands,  the  back«Wi|(erff.of  these  rivers  would  ac- 
cumulate^ and  finally,  nearly  fill  €hd  ]^in,  rising  until  high 
enough  to  run  over  the  lowest  part  of 'tjie^vtem. 

There  would  thus  be  formed  a  large  freshnv/lter  lake,  having 
the  outlines,  (§231,)  form,  and  dimensions  (^S^d/bf  this  di- 
Vision. 

243.  The  shores  on  opposite  sides  of  this  lake,  would  not  differ  ver^QU|dh-. 
in  height — not  more,  generally,  than  from  100  to  200  feet.  On  the  ndflJP '" 
western  side,  they  woald  he  lowest,  being,  however,  nearly,  or  qaite,  900^  . 
feet  ahove  the  sea.    Here  the  waters  would  first  run  oyer. 

The  margin  of  the  lake,  all  around,  to  a  greater  or  less  extent,  would 
be  fringed  by  low  headlands,  and  notched  by  narrow  inlets,  (H  282  and 
284.)  In  its  southern  part,  a  group  of  narrow,  and  long  ialands  would  be 
aeon.  One  line  of  these,  arranged  end  to  end,  (Elk  Bidge,  { 288,)  would 
extend  from  shore  to  shore,  and  partially  cut  off  the  extreme  southern 
end  of  the  lake.  Islands,  too,  would  be  seen  at  different  points,  all 
around  its  margin.  One  of  considerable  size,  or,  perhaps  a  group,  would 
appear  in  Cheatham  County,  corresponding  to  the  Harpeth  hills,  between 
Harpeth  and  the  Cumberland.  ({  286.)  And  here  and  there,  within  the  body 
ci  the  lake,  sparcely  scattered  over  its  surface,  small  isolated  islands,  or 
groups  of  islands,  would  be  met  with.    (}  289.) 

The  water  of  the  lake,  would  be  deep  in  its  northwestern  part,  especially 
ever  the  bed  of  the  Cumberland,  and  shallow  in  its  eastern  and  southeaa- 
(em  parts.  This  would  result  from  the  tilting  of  the  Basin  and  its  Bim 
to  the  northwest,  of  which  I  have  spoken.  ({  221.)  At  a  point  over  Nash- 
ville, measured  down  to  the  track  on  the  Bailroad  Bridge,  the  depth  would 
be  about  460  feet. 

244.  Judge  Haywood^  the  author  of  a  work  already  cited,* 
imperfectly  recognized,  the  basin-like  character  of  the  part  of 
Tennessee  we  are  considering.  He  makes  very  properly,  the 
<^  highlands,  or  ridges/'  west  of  Columbia,  Franklin,  and  Nash 
ville,  and  north  of  the  Cumberland,  in  Sumner  and  Macon,  the 
western  and  northwestern  limits  of  the  basin-like  area.    On 

«  Bee  note,  page  21.  The  ftill  title  of  this  work  (s  '*  The  Nstural  and  Aborlginia  His- 
tory of  Tennessee,  up  to  the  First  Settlements  therein,  bj  the  White  People,  in  the 
yeer  1768.  By  John  Haywood,  of  the  County  of  Daridson,  in  the  State  of  Tennessee. 
NsshTille :  1823." 

This  work  is  eertainly  one  of  the  enriosities  of  the  esfly  science  and  literature  of 
Tennessee.  The  author  has  left  as,  among  many  cnrioas  speoalations  and  statements, 
much  usefdl  matter.  He  was  among  the  first  to  notice  many  of  the  interesting  miner- 
als and  some  of  the  *'  geological  ^phenomena "  of  the  State.  I  shall  hare  frequent 
occasion  to  refer  to  his  work. 
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the  other  hand,  however,  he  appears  to  regard  the  '^  Camber- 
land  Mountains,"  as  the  eastern  and  southeastern  side.  The 
area,  thus  included,  with  a  poftion  of  Northern  Alabama,  is 
also,  according  to  his  view,  a^^hlM  into  two  subordinate  basins 
by  Duck  Eiver  Eidg9,.tp?fbich  ridge,  he  gives  undue  impor- 
tance. '";.  '-i**  * 

245.  Oiu  i^t*^)*,  it  will  be  seen,  is  wrong,  in  placing  the 
greatly  m^fkdevated  Cumberland  Table-land,  ("Mountains") 
in.oppdgition  to  the  western  highlands  mentioned.     The  latter 

.*J[itt^*-th*eir  opposite  and  corresponding  equivalents  in  the  high- 
*...    ^Iincls  running  through  DeKalb,  Cannon,  Coffee,  etc.,  the  Basin 

-  •:;..  V'  proper,  lying  between.     (§§  208  and  231.) 

••    -  The  basin-like  area  has,  therefore,  by  no  means,  the  extent 

he  would  give  it;  and  the  subordinate  basins,  as  he  points  them 
out,  do  not  exist.  The  western  escarpment  of  the  Cumberland 
Table-land,  excepting  a  few  outliers,  of  which  the  Short  Moun- 
tains (§  191)  are  the  most  conspicuous,  has  nothing  equally 
elevated^  to  face  it,  until  we  get  far  beyond  the  Mississippi 
River. 

246.  The  following  extracts  will  serve  to  indicate  the  views 
advanced  by  Judge  Haywood : 

"On  the  eastern  side  side  of  the  rich  lands  of  West  [Middle]  Tennessee, 
are  the  Cumberland  Mountains,  running  northeast  and  southwest.  On  the 
western  side  of  them  are  other  parallel  highlands,  or  ridges,  at  the  distanoe 
of  about  one  hundred  and  ten  miles  fh>m  the  Cumberland  Mountains.  The 
trayeler  crosses  the  western  ridge  at  Paradtce's,  going  from  Nashyille  ho 
Glarksville;  and  at  Robertson's,  ten  or  twelve  miles  south  of  the  former, 
in  going  from  Nashville  to  Charlotte. 

"In  A  northwardly  direction,  the  ridge  traverses  the  counties  of  Robert- 
son, Sumner  and  Smith;  and,  approaching  the  Cumberland  River,  crosses 
the  Kentucky  line,  ....  and  probably  afterwards  joins  some  spur 
of  the  Cumberland  Mountains. 

"  Towards  the  south,  it  extends  to  the  Duck  River  Ridge,  which  lies  in 
the  southern  part  of  Dickson  County ;  and  also  in  the  southern  part  of 
Williamson,  and  in  the  southern  part  of  Rutherford,  and  through  a  part 
of  Warren;  and  terminates  west  of  Collin's  River,  near  to  a  spur  on  the 
east  side,  which  connects  with  the  main  mountain  nearly  west  from  Pike* 

ville 

"  The  country  between  the  highlands  and  transverse  ridges,  of  which 
there  are  others  more  to  the  sonth,  ....  as  far  as  the  Muscle  Shoals,  are 
the  rich  lands  of  West  [Middle]  Tennessee ;  the  surface  of  which  is  every- 
where covered  with  great  numbers  of  limestone  rocks.    ....... 
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That  billows  once  rolled  over  this  large  plain,  is  too  eTident  to  admit  o  f 
deflial.* 

"  The  western  ridge,  before  described,  it  is  probable,  was  opposed,  for 
some  time  after  the  recession  of  the  waters  'below,  to  the  passage  of  the 
Cumberland  Biver  and  its  tributaries,  which  were  probably  elongated  after 
the  waters  withdrew.  This  opposition  probably  continued  till  the  waters 
of  the  lake,  made  by  the  supplies  of  the  Cumberland,  rose  high  enough  to 
find  the  lowest  part  of  the  ridge,  and  proceeded  through  that  passage, 
continually  widening,  and  sinking  deeper,  as  the  waters  rushed  over  it, 
and  carried  off  the  constituent  partioles  of  the  ridge,  from  the  bottom  and 
sides  of  the  opening.  The  level  of  the  water  in  the  lake  lowered  in  pro- 
portion, till  coming  to  the  falls,  as  we  now  see  them,  near  the  mouth  of  Big 
Harpeth  and  Sycamore  Creek,  the  whole  lake  was  finally  carried  off  ...  . 

**  Similar  remarks  to  those  above  made,  apply  to  the  gnat  lake,  once  formed 
between  the  Duck  Biver  Bidge,  on  the  one  side,  and  the  Cumberland 
Mountain  on  the  other ;  extending  as  far  as  the  Muscle  Shoals,  and  con- 
nected by  a  transverse  ridge,  which  served  to  dam  up  the  waters,  till  a 
passage  was  made  by  the  workings  of  the  Tennessee,  and  the  whole  lake 
was  carried  off." 

247.  Elevation  above  the  sea ;  Depth. — For  reasons  that  have 
been  stated,  (§220,)  the  elevations  of  characteristic  points 
within  the  Basin,  have  already  been  given.f 

The  margin  of  the  Rim  around  the  Basin — ^that  is  to  say,  the 
high  edge  of  the  Basin — has,  with  the  exception  of  a  small 
part  to  the  northwest,  a  general  elevation  of  more  than  1000 
feet;  and  the  average  of  the  part  excepted,  is  but  little  less 
than  900.     (§§  221  and  222.) 

248.  From  the  margin,  the  steep  slopes  fall  at  once  from  250 
to  350  feet.  (§  230.)  At  some  points,  however,  especially  in 
Cannon  and  DeEaib  Counties,  the  descent  is  greater.  At  Snow's 
Hill,  the  point  where  the  Lebanon  and  Sparta  Turnpike  leaves 
the  Basin  and  ascends  to  the  top  of  the  Bim,  or  Highlands, 
the  fall  is  very  nearly  600  feet.  The  average  depth  of  the  bot- 
tom of  the  Basin  below  its  margin,  is,  perhaps,  between  300 
and  400  feet.  The  greatest  depression  is  along  the  bed  of  the 
Cumberland.    (§  243.) 

*  These  **  billows**  were  those  of  the  debtge^  as  our  author  would  have  it.  It  was  his 
opinion,  that  the  whole  continent  was  flooded,  at  the  time  of  the  Noachian  delnge,  by 
a  rush  of  waters  from  the  South,  and  that  afterwards  these  waters  receded.  **  Thej 
carried  with  them  to  the  northern  regions,  the  equatorial  and  tropical  plants,  animals, 
weeds  and  trees,  depositing  them  as  far  as  the  fiftieth  degree  of  north  latitude,  where 
their  remains  are  now  every  day  found." 

fSee  the  tables  on  pages  87  to  92  indusiTe.  The  Itahct  distinguish  the  points  within 
the  Basin. 
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249.  Climate. — ^The  climatological  data,  obtained  at  Nash- 
ville and  Lebanon,  that  have  been  given  in  the  first  chapter, 
and  the  remarks  founded  thereon,  apply,  especially,  to  this  di- 
vision, as  these  places  are  within  its  limits.  To  these  data  and 
remarks  the  reader  is  referred. 

I  will  add,  however,  that  the  sammer  of  the  Central  Basin — 
the  mean  temperature  of  which  may  be  placed  at  76®.5,  or  77®, 
(p.  15,)  for  the  middle  part,  but  ranging  from  about  75^.5  to 
77^.5,  in  passing  from  the  northern  to  the  southern  portions — 
is  the  same  as  that  of  Northern  Greorgia,  and  middle  part  of 
South  Carolina. 

The  other  seasons,  however,  are  colder,  than  in  the  regions 
mentioned.  A  good  portion  of  the  Basin,  as  we  shall  see  here- 
after, is  included  in  the  cotton  region. 


VI. — Thb  Wxstebn  Valley  of  the  Tennessee  Eiver,  or 

THE  Western  Valley. 

250.  General  Character. — The  Tennessee  River,  in  its  reflex 
course  northward,  from  Alabama  to  Kentucky,  flows  through  a 
comparatively  narrow  valley,  remarkable  for  its  broken  and 
varied  surface. 

This  area  has,  at  many  points,  both  in  its  main  part  and  in 
its  minor  tributary  valleys,  tracts  of  excellent,  alluvial,  and 
valuable  limestone  land.  Numerous  landings,  or  shipping- 
points,  are  found  within  it  along  the  river,  which  command,  to 
a  great  extent,  the  trade,  not  only  of  the  valley,  but  of  several 
adjacent  counties.  Among  many  articles  of  export  that  might 
be  mentioned,  a  special  one  is  pig-iron,  the  product  of  numer- 
ous furnaces,  some  of  which  are  within  its  limits. 

251.  The  valley  has,  therefore,  considerable  agricultural  and 
commercial  importance.  Nevertheless,  in  general,  its  bottoms 
are  mostly  narrow,  and  its  surface  rocky,  abounding  in  "glades,'' 
and  gravelly  knobs  and  ridges.  It  has  a  much  more  limited 
agricultural  value  than  we  would  look  for  in  the  valley  of  so 
large  and  beautiful  a  stream  as  the  Tennessee. 

In  some  of  its  geological  features,  as  we  will  see  hereafter,  it 
is  both  unique  and  interesting. 

252.  Geographical  Relations  \and  Limits;  Area, — This  di- 
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▼ision  separates  the  flat  Highlands^  or  the  western  side  of  the 
Bim  of  Middle  Tennessee  firom  the  elevated  plain,  or  slope,  of 
West  Tennessee,  next  to  be  described.  (Page  11.)  The  high- 
lands,  on  both  sides  of  the  valley,  are  fringed  by  numerons 
spars,  many  of  which,  run  within  two  or  three  miles  of  the 
river,  and  some  of  them  quite  to  it. 

253.  Between  these  spars,  the  main  valley  sends  out  na- 
meroas  ramifications — ^Uie  narrow  valleys  of  the  tributaries 
of  the  Tennessee — many  of  which  ran  back  from  ten  to  fifteen 
miles,  and  a  few  twenty,  or  twenty-five,  before  they  terminate. 
Kear  their  heads,  many  of  them,  those  especially  on  the  east- 
ern side,  branch  off  in  closely  hemmed  gorges,  which  often 
terminate  in  cascades.  In  this,  as  well  as  in  other  respects, 
they  are  like  the  ramifications  of  the  Central  Basin.  (§234.) 
The  cascades,  however,  are,  in  general,  by  no  means  as  promi- 
nent and  interesting  as  those  of  the  division  referred  to. 

254.  The  creek-TalleyB  of  Hardin  and  Wayne  Counties — ^for  example^ 
thoee  of  Indian  and  Hardin's  Creeks — are  among  the  longest  ramifications. 
These  valleys  are  serpentine  and  narrow,  averaging,  perhaps,  not  more 
than  a  mile  in  width,  hut  at  many  points,  very  fertile.  The  land  within 
them  is  generally  occupied,  and  in  a  good  state  of  cultivation.  The  OMirs 
separating  them  are  high,  flat-topped  arms  of  the  Highlands.  Sivi  m 
fact,  are  most  of  the  spurs  running  into  the  Western  Valley,  especially  on 
its  eastern  side.' 

255.  Buffalo  Biver  presents,  in  Wayne  and  Perry  Counties,  a  valley 
much  like  those  just  mentioned.  This,  with  the  lower  part  of  the  vAley 
of  Duck  River,  may  he  regarded  as  a  ramification  of  this  division,  or  per- 
haps, better  alone,  as  a  deep  cut  within  the  limits  of  the  Highland  Bim. 
It  is  separated  from  the  Tennessee  Biver  by  a  loDg,  well-defined  arm  of 
the  Highlands.    (See  Map.) 

256.  The  valley  of  the  Big  Sandy  is  a  ramification  of  some  importance. 
It  will  be  convenient  to  refer  the  part  northeast  of  Carroll  County  only  to 
this  division. 

257.  The  Western  Yalley,  as  understood  here,  does  not  in- 
clude the  entire  area  drained  by  all  the  tributaries  of  the 
Tennessee^  in  this  part  of  the  State.  Its  general  limits  are  the 
lines  along  which  the  highlands,  on  both  sides,  for  the  most 
part,  break  away.  As  thus  limited,  it  has  perhaps,  an  average 
width  of  not  more  than  ten  or  eleven  miles.  Its  area  may  be 
placed  approximately,  at  1,200  square  miles — a  small  portion  of 
the  State. 
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The  following  parts  of  counties  are  included  in  the  valley 
proper:  the  middle  part  of  Hardin,  the  northeastern  corner  of 
Wayne,  the  western  parts  of  Perry,  Humphreys,  and  Stewart, 
and,  finally,  the  eastern  parts  of  Decatilr,  Benton,  and  Henry. 

258»  Elevation  above  Tide-water;  Slope  and  Depth. — The 
high -water  level  of  the  Tennessee,  may  be  taken  as  the  bottom 
of  this  valley.  This,  at  Hamburg,  (page  91,)  is  392  feet  above 
the  sea,  and,  at  the  point  where  the  NfCshville  and  Northwes- 
tern Eailroad  crosses  the  river,  it  is  357.    (Page  92.) 

The  difference  between  these  elevations — ^thirty-five  feet- 
indicates  the  rate  at  which  the  valley  slopes.  According  to 
this,  it  is  a  little  more  than  one-third  of  a  foot  (0.38)  per  mile, 
by  the  river.  It  is  to  be  noted,  that  the  slope  is  towards  the 
north,  and  in  a  direction  nearly  opposite  to  that  in  which  the 
Mississippi  Eiver  descends. 

259.  The  depth  of  the  valley,  below  the  highlands  that  bound 
it  on  the  east,  may  be  taken  in  general,  at  about  500  feet.  It 
ranges,  however,  from  400  to  600.  The  general  depth,  regarded 
trom  the  highlands,  on  the  west,  is  less.  What  it  is,  I  am  not 
able,  for  want  of  proper  data,  to  state,  with  confidence.  It 
cannot  be,  however,  very  fkr  from  350,  or  400  feet.  At  some 
poMts,  these  highlands  are  bold  and  high,  and  nearly  equal  in 
elevation,  apparently^  to  those  on  the  western  side.     (§  3.) 

The  elevations  of  certain  points,  that  properly  pertain  to  this 
valley  and  its  ramifications,  have  already  been  given.*  It 
may  be  added,  that  the  level  of  low- water  in  the  Tennessee,  is 
about  forty  feet  below  that  of  high-water.  At  its  highest  stages, 
the  river  overflows  large  areas  of  its  bottoms. 

260.  «  Glades;''  Artesian  Wells.— The  glades  of  the  Western 
Valley,  like  the  "  Cedar  Glades  "  of  the  Central  Basin,  (§  240,) 
constitute  a  characteristic  feature.  These  are  gravelly,  and 
marly  places,  mostly  naked,  but  presenting  here  and  there 
patches  of  bushes,  or  shrubby  cedars.  They  are  sometimes 
several  acres  in  extent,  and  occur  usually  upon  hill-sides,  but 
often  entirely  cover  isolated  and  low  knobs.  The  counties  of 
Decatur,  Perry,  Hardin  and  Wayne,  abound  in  them.  They 
may  be  found,  also,  in  the  other  counties  of  the  valley. 

261.  These  glades  result  from  the  disintegration  of  gray,  and 

*  See  the  tables  on  pages  91  and  92.    The  points  referred  to  are  indicated  thus  («). 
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BCHnetimes  reddish  marly  limestODee,  vhioh  oontain,  occaBion- 
«lly,  intarstratified,  thin  cherty  layers.  Their  aarfaces  are  made 
up  of  the  debris  ftom  these  rocks,  and  oonaiet  of  marly  mat- 
ter, mixed  with  angoiar,  calcareous,  and  fiinty  gravel.  It  is 
common  for  those  upon  hill-sides  to  present,  at  intervals,  ledges 
cf  rock,  forming  two  or  three  saccessivo,  more  or  less  perfect, 
terraces.  Fossil  shells,  crinoids,  corals,  and  sponges,  from  the 
limestones,  are  foand  in  comparative  abundance,  mixed  with 
the  debris,  and  have  made  this  region  of  glades  classic  gronnd 
to  palteontologists.  Thousands  of  these  fossils,  have  been  col- 
lected by  our  foreign  scientific  friends,  and  carried  to  Europe, 
to  say  Dotbing  of  the  numbers  that  have  found  their  way  into 
the  cabiuetfi  of  American  Geologists,  outside  of  Tennessee. 
Dr.  G.  Troost,  my  venerable  predecessor,  delighted  in  roaming 
over  these  gladea,  collecting,  and  studying  its  fossil  treasures. 

262.  The  glades  under  consideration,  differ  from  those  of  the 
Central  Basin  in  being,  for  the  most  part,  destitute  of  trees, 
and  in  the  marly  character  of  the  debris  forming  them.  The 
glades  of  the  Basin,  are  remarkable  for  the  fine,  largo  cedar 
trees,  that  grow  in  the  crevices  of  the  rocks.  Their  surfaces, 
too,  are  made  up  of  hard,  thin-bedded  (sometimes  thick-bed- 
ded) limestones,  more  or  less  broken  into  blocks,  or  coAe 
gravel,  often  mixed  with  soil,  but  wiih  no  marl. 

263.  It  may  be  well  to  notice  here,  a  third  class  of  glades, 
belonging  in  common,  to  this  and  the  Bncoeeding  division. 
These  are  found  in  Hardin,  MoNairy,  and  Henderson  Conn- 
ties,  and  are  known  as  the  "bald  hills,"  or  "bald  places." 
They  have  long  attracted  attention,  mostly  on  account  of  the 
great  numbers  of  oyster-liko  shells,  that  are  found  strewed  over 
their  surfaces.  Like  the  marly  limestone  glades,  they  are  often 
destitute  of  vegetation,  with  the  exception  of  occasional  thickets. 

264.  These  glades  are  not  associated  with  any  solid  rocks, 
but  resuit  from  the  weathering  of  a  peculiar  formation,  called 
•'green  sand,"  and  by  some  "marl,"  that  will  be  described  here- 
after. A  meagre  growth  of  grass,  sometimes  covers  them. 
Where  not  relieved  by  this,  they  have  a  grayish,  or  ashen  as- 
pect. 

The  shells  are  always  conspicuous,  and  many  of  them  very 
large,  and  heavy,  weighing  sometimes,  three  or  four  ponnda. 


f 
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They  all  belong  to  extinct  species.  At  some  i>oints,  they  have 
been  collected  by  cart-loads,  and  burned  into  limO;  a  good 
quality  of  which  they  furnish. 

Haywood,  in  hi«  History,  ({  244,)  did  not  fail  to  notice  these  shells.  He 
says:  "The  country  on  the  south  side  of  the  Tennessee,  near  where  that 
river  crosses  the  southern  boundary  line  of  this  State,  and  for  many  milea 
to  the  northwest  and  south,  is  quite  uneven,  and  exhibits  the  appearance 
of  the  ocean  when  agitated  by  a  storm.  To  the  south,  in  many  places, 
are  to  be  found  immense  banks  of  oyster-shells,  some  of  which  are  petri- 
fied. And  in  many  places,  oyster-shells  are  to  be  found  upon  the  surface 
oi  the  earth.  These  shells  are  much  larger  than  any  live  oyster  now  to  be 
taken." 

Upon  another  page,  under  the  head  of  Marine  Apearaneet  on  ths  Surface^ 
he  adds :  "  Between  the  Tennessee  and  Mississippi  Rivers,  is  a  ridge  of  oy»- 
ter-sbells,  running  in  a  northwardly  and  soudiwardly  direction,  and  ex* 
tending  as  far  northwardly  as  the  head- waters  of  the  Forked  Deer  Biver, 
thirty  or  forty  miles  north  of  the  southern  boundary  of  the  State  of  Ten- 
nessee  How  much  further  north  the  bank  extends,  at  present, 

is  unknown  to  the  writer.  The  ridge,  or  bank,  is  above  the  head  of  the 
rivers  which  run  into  the  Tennessee,  on  the  one  side,  and  into  the  MisBia- 
stppi,  on  the  other." 

265.  The  Artesian  wells  of  this  disvision,  are  worthy  of  no- 
tice. And,  firsts  two  such  wells  exist  west  of  the  Tennessee, 
but  near  enough  to  be  overflowed  by  the  back-water  of  the 
river,  when  at  its  highest  stage.  One  of  these  is  in  the  north- 
em  part  of  Hardin  County,  half-a-mile  north  of  White  Oak 
Biver,  and  about  a  mile  and-a-half  west  of  the  Tennessee. 
The  other  is  in  the  northern  part  of  the  State,  in  the  bottom 
of  the  Big  Sandy,  and  nine  or  ten  miles  from  its  mouth. 

266.  These  wells  were  originally  bored  for  salt-water.  Both  run  down 
several  hundred  feet,  but  to  what  exact  distance,  I  am  not  informed.  From 
both  of  these  borings,  large  streams  of  tti^hur-water  now  flow  out  with 
considerable  force.  The  amount  of  water  discharged  from  the  Big  Sandy 
well,  is  greater  than  that  from  the  other.  The  water  of  both  is  used,  to 
some  extent,  by  invalids. 

267.  It  may  be  well  to  add,  that  numerous  springs  in  this  valley,  in  ad- 
dition to  the  wells  mentioned,  furnish  sulphur-water.  A  few  have  had 
improvements  attached  to  them,  and  they  have  become  the  sites  of  pleas- 
ant watering-places,  or  summer  retreats.  Such  are  the  "  Hardin  County 
Springs,"  two  distinct,  but  neighboring  establishments,  situated  near  the 
Tennessee  Biver,  on  its  western  side,  and  but  little  north  of  the  Mississippi 
line.  The  more  northern  is  known  as  the  "White  Sulphur;"  the  other  as 
the  <*  Bed  Sulphur." 
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26S,  "  Bath  Springs,"  in  tbe  southern  part  of  Decator,  is  another  point 
well  known  for  its  sulphur- water.  This  place  is  about  seyen  miles  north- 
west of  Cliftoni  oh  the  road  leading  to  Lexington  and  Jackson. 

269.  In  the  second  place,  we  hare,  in  this  division,  or  rather 
in  a  region  common  to  this  and  the  sncceeding  division,  many 
artesian  wells,  different  in  character  from  those  mentioned. 
These  are  met  with  in  HcNairy,  Henderson,  and  Hardin 
Oonnties.  Wells  of  the  same  kind  occur^  too,  south  of  the 
Tennessee  line,  in  Mississippi.  They  have  been  bored  through 
the  formation  Q^  green  sand  "  that  forms  upon  its  out-cropping 
surface,  the  ''  bald  hills  "  of  which  I  have  spoken,  §§  263,  and 
264,)  for  the  purpose  of  obtaining  good  water,  for  domestic  use. 
The  depth  of  these  wells,  in  Tennessee,  varies  from  fifty  to 
three  hundred  and  fifty  feet.  The  water  rises  in  them  to  with- 
in a  few  feet  of  the  top,  rarely  running  over.  For  this  reason, 
they  may  be  said  to  be  semi-artesian. 

270.  Ordinary  wells,  sunk  in  the  green-sand,  famish,  at  many  points,  an 
impure  water,  too  disagreeable  to  be  used.'  By  boring,  however,  entirely 
thaough  this  formation,  water  of  good  quality  is  obtained.  In  boring,  a 
large  auger,  with  a  blade,  or  bit,  five  or  six  inches  in  diameter,  is  driyen 
down  through  the  mass  until,  finally,  perforating  a  hard,  gritty  layer  at  the 
base  of  the  latter,  it  reaches  suddenly  a  bed  of  white,  or  gray  quick-sand. 
As  soon  as  this  is  done,  tbe  water  rises.  The  perforation  thus  made,  ex- 
cepting a  few  feet  at  the  top,  needs  no  protection,  the  g^een-sand  being 
compact  enough  to  ftimish  a  permanent  wall. 

The  construction  of  buckets  used  in  these  wells,  is  peculiar.  They  are,  in 
&ct,  mere  tubes,  made  of  tin,  or  wood,  adapted  to  the  bore  of  the  well,  be- 
ing often  three  or  iour  feet  in  length,  and  but  a  few  inches  in  diameter* 
The  closed  end,  or  bottom,  is  provided  with  a  valve,  which  opens  upward, 
and  admits  the  water  freely  as  the  bucket  sinks,  but  closes,  and  retains  it 
as  tbe  latter  rises. 

The  success  attending  the  boring  of  these  wells,  has,  at  slKtne  points  in 
tlie  green-sand  regions,  nearly,  or  quite  doubled  the  price  of  land. 

The  general  method  of  boring  is  much  like  that  spoken  of  and  illustra- 
ted in  *'  Wailee'  Agriculture  and  Qeology  of  Mississippi,"*  page  266. 

271.  Clifnate.^So  climatological  observations,  so  far  as  the 
writer  knows,  have  been  made  within  this  division.  Owing  to 
its  lees  elevation,  it  is,  doubtless,  to  a  small  extent,  warmer, 

•Beport  on  the  Agriculture  and  Geology  of  Mississippi,  embracing  a  Sketch  of  the 
Social  and  Natural  History  of  the  State ;  by  B.  L.  C.  Wailes,  Oeologiet  of  Mississippi 
18BA. 
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especially  in  summer,  than  the  Central  Basin.  In  the  main, 
however,  its  features  of  climate  must  be  much  like  those  of  the 
division  just  mentioned. 


VII. — The  Plateau,  or  Slope,  of  West  Tennessee. 

272.  This  division,  including  all  the  uplands  in  West  Ten- 
nessee, is  one  of  the  leading  natural  divisions  of  the  State.  In 
many  of  its  physical  features  it  is  very  different  from  the  divi- 
sions we  have  considered.  Here  very  few,  or  no  reghlar  strata 
of  hard  rocks,  that  is  to  say,  of  limestone^  slate  and  sandstone,* 
like  those  we  have  in  Middle  Tennessee,  are  to  be  found. 
These  disappear  within  the  valley  we  have  just  left,  and  mostly 
in  a  great  beveled  slope  facing  the  west.  In  their  places,  we  find 
principally,  great  beds  of  sands  associated,  more  or  less,  with 
days  and  loams.    (§  207.) 

278.  The  latter  beds,  along  their  eastern  margin,  abut  against  the  hard 
rooks,  or  rather,  like  these,  present  a  beveled  slope— the  counterpart  of  the 
one  mentioned — ^that  faces  the  east,  and  overlaps  the  former  along  its  Ioniser 
edge.  It  is  between  these  slopes  that  the  Western  Yalley  of  the  Tennessee 
Biver,  for  the  most  part,  lies. 

274.  The  special  geological  character  of  this  division  gives 
to  it  a  surface  and  an  agricultural  aspect  very  different  from 
what  is  found  elsewhere  in  the  State.  In  entering  it  from  the 
east,  the  traveler  finds  himself  at  once  in  a  new  country.  The 
soil,  at  many  points,  is  excellent;  at  others,  thin  and  unpro- 
ductive ;  generally  it  is  mellow  and  good,  susceptible  either  of 
the  highest  state  of  cultivation,  or,  in  the  hands  of  a  careless 
farmer,  on  account  of  its  very  mellowness,  of  being  soon  made 
waste  and  worthless. 

The  entire  area  is  to  be  regarded  as  a  great  plain  or  plateau, 
veined  with  peculiar  river  valleys,  and  sloping  to  the  west.  It 
might,  in  a  more  general  point  of  view,  be  regarded  as  a  part 
of  the  greater  plateau  lying  in  Kentucky,  Tennessee,  and 
Northern  Mississippi;  between  the  Yalley  of  the  Tennessee 
Biver  on  the  one  hand,  and  the  bottoms  of  the  Mississippi  on 
the  other. 

*  There  are  a  few  layers  of  limestone  and  sandstone  oceorring  with  the  sands  and 
olays  of  this  diyision,  bat  they  are  of  rery  limited  extent,  and  hare  only  a  local  inter- 
est. In  a  general  ylew,  they  are  of  no  conseqaence.  They  will  be  specially  noticed 
hereafter. 
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275.  Limits;  the  Bastem  ^^Bidge,'*  and  the  Mississippi 
Bluff, — To  speak  more  in  detail,  the  plateaa  or  slope,  under 
consideration,  includes  and  commences  with  the  fringed  edge 
of  the  highlands  overlooking  and  limiting  on  the  west,  the 
valley  last  described.  (§  252.)  Thence,  more  or  less  furrowed 
with  river  valleys,  it  extends  to  the  west  for  an  average  dis- 
tance of  about  84  miles,  when  it  abruptly  terminates,  falling 
off  in  the  long  and  steep  escarpment  or  line  of  ''  bluffs,''  that 
overlook  the  great  alluvial  low  plain,  or  the  ^'  bottoms''  of  the 
Mississippi. 

276.  The  eastern  limit  is  nearly  coincident  with  the  ridge 
dividing  the  waters  of  the  Tennessee  Biver  from  those  flowing 
into  the  Mississippi.  This  ridge  is  the  line  along  which  the 
eastern  side  of  the  plateau  begins  to  break  up  into  fringing 
spars.  Bunning  through  the  counties  of  Henry,  Carroll^  Hen- 
derson, and  the  eastern  part  of  McNairy,  it  lies  comparatively 
close,  and  parallel  to  the  Tennessee,  and  thus  throws  the  great 
body  of  the  uplands  in  West  Tennessee,  on  the  Mississippi  side 
of  the  water-shed.  It  is,  therefore,  nearly  the  eastern  margin 
of  the  plateau.  The  division,  however,  extends  eastward  be- 
yond this  line,  including  the  broken  highlands,  until  the  latter, 
for  the  most  part,  sink  away  and  give  place  to  the  Yalley  of 
the  Tennessee.  The  name  slope  or  Mississippi  slope,  as  well  as 
plateau,  may  be  given  properly  to  this  division,  since  the  pre- 
eminently greater  part  forms  a  plain  inclined  toward  the  Mis- 
sissippi. 

277.  The  highlands  that  constitute  the  ridge  just  mentioned, 
and  the  eastern  margin  of  the  plateau,  are,  at  many  pointS; 
high  and  rough.  They  have  already  been  spoken  of  with  refer- 
ence to  their  height,  as  compared  with  that  of  the  general  plain 
to  which  the  surface  of  the  State,  as  a  whole,  has  been  referred. 
(§  3.)  Their  elevation  above  the  Tennessee  Yalley  has  been 
estimated,  in  general,  at  from  350  to  400  feet,  at  some  points 
being  apparently  considerably  higher.    (§  259.) 

278.  In  the  middle  and  northern  parts  of  McNairy  County, 
and  through  Henderson,  the  ridges  are  high  and  bold,  present- 
ing many  wild  and  picturesque  regions.  In  the  southern  part 
of  McNairy,  along  the  line  dividing  the  waters  of  the  Tennes- 
see from  those  flowing  to  the  west,  the  ridges  are  more  broken. 
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What  Judge  Haywood  thought  of  this  region — it  being  in- 
cluded in  the  "  country"  of  which  he  speaku — ^may  be  seen  in 
the  quotation  made  on  a  previous  page.    (§  264.) 

279.  The  western  escarpment  of  the  plateau,  or  the  line  of 
<'  bluffs'*  in  which  it  terminates,  deserves  especial  notice.  This 
constitutes  a  striking  feature  in  the  topography  of  the  western 
part  of  the  State.  The  escarpment,  like  the  plateau,  is  cut  by 
the  river  valleys  into  sections,  but  the  sections  run  lengthwise 
nearly  in  the  same  line,  and  for  present  purposes,  may  be  re- 
garded as  continuous.  The  whole  line  may  be  called  the  Mis- 
sissippi Bluff.  From  its  base  the  bottoms  of  the  Mississippi 
extend  to  the  west,  while  from  its  summit,  the  flat  uplands  ex- 
tend eastward.  Its  steep  face  is  greatly  in  contrast  with  the 
bottoms,  one  of  the  principal  circumstances  that  give  it  in- 
terest. 

280.  Coming  out  of  the  State  of  Mississippi,  the  Bluff  runs  in 
a  nearly  direct  course  from  Memphis  through  Tennessee,  to  and 
beyond  Hickman,  in  Kentucky. 

Within  the  limits  of  Tennessee;  the  Mississippi  Biver  now 
washes  its  base  at  four  different  points ;  one  of  which,  however, 
in  low  water,  is  deserted  and  left  inland.  The  highlands  at 
these  points,  being  conspicuous  objects  from  the  river,  and  re- 
lieving the  continued  sameness  of  its  low  banks,  are  familiar 
landmarks  to  boatmen^  and  have  been  called  by  them  the 
''Chickasaw  Bluffs."  The  first  is  at  Fulton;  the  second,  at 
Bandolph  ;  the  third — ^no  longer  seen  from  the  navigable  chan- 
nels—at "  Old  Biver,"  in  the  lower  part  of  Tipton ;  the  fourth, 
and  last,  is  at  Memphis — and  henoe  the  appropriate  appellation 
of  the  "  Bluff  City." 

281.  The  Bluff  rises,  at  different  points,  from  50  to  180  feet 
above  the  bottoms.  The  average  elevation  is  perhaps  about 
130  feet.  Some  of  the  highest  points  command  extensive 
views  of  the  wild,  heavily  timbered  plains  below.  A  view  of 
this  kind  (the  forests  not  concealing  the  Mississippi)  is  most 
beautiful.  The  writer  has  gazed  upon  this  wild  flat  world,  and 
its  rolling,  moving  sea;  with  wonder  and  delight. 

282.  The  view  from  the  Bluff  at  Bandolph,  looking  down  the  river,  is 
among  the  hest.  It  is  not  as  wild  as  some,  much  of  the  bottom  within 
sight  being  in  cultivation.    The  presentation  of  the  fisoe  of  the  Bluff  and 
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of  the  river  is,  howeyer,  very  fine.  The  portion  of  the  Bluff  at  Memphis, 
as  seen  from  the  river,  especially  when  low,  is  hold  and  interesting,  hut  not 
so  much  so  as  that  at  Randolph,  where  the  height  of  the  Bluff  is  greater. 

283.  From  the  southern  part  of  Kentucky,  down  at  least  half-way 
through  Tennessee,  the  Bluff  and  the  western  margin  of  the  plateau  has 
been  much  cracked  or  fissured,  hy  the  well  known  earthquakes  of  1811-12. 
At  many  points  in  Ohion  and  Dyer  counties,  the  Bluff  has  heen  greatly 
shattered.  The  traveler,  in  passing  along  its  summit,  frequently  meets 
with  "  earth- cracks,"  or  groups  of  these  often  several  hundred  yards  long, 
and  occasionally,  traceable  for  half-a-mile  or  even  a  mile.  The  cracks  or 
fissures,  vary  in  width  from  two  or  three  to  twenty  feet.  Hany  of  them 
originally  were  deep,  but  are  now  more  or  less  filled  up,  and,  in  some  cases, 
look  like  artificial  canal  beds,  with  a  depth  varying  from  three  to  fifteen 
feet.  This  is  especially  the  case  where  the  earth  has  sunk  between  two' 
parallel  fissures.  Sunken  belts  of  this  kind,  a  hundred  feet  wide,  are  some- 
times seen.  The  fissures  often  occur  in  complicated  groups,  the  individual 
members  of  each  group  extending  in  the  same  general  direction,  and,  in 
any  given  cross  section,  from  two  or  three  to  fifty  and  more  feet  apart,  but 
when  followed  out,  separating  in  branches,  and  curiously  interlocking  with 
each  other.  The  belts  of  earth  between  the  fissures  are  often  inclined  at 
considerable  and  various  angles  to  the  general  surface. 

At  many  points  within  the  region  that  has  been  thus  disturbed,  sand, 
fine  gravel,  and  fragments  of  lignite  ("coal")  were  "blown  up"  through 
the  fissures,  and  are  now  found  in  little  ridges  or  hillocks.  The  fine  white 
sand  of  these  hillocks  is  now  sought  for,  at  some  points,  for  building 
purposes. 

284.  Area  and  General  Surface ;  Rivers. — The  area  of  the 
entire  division  is  approximately  8850  square  miles,  considera- 
bly more  than  one-fiflh  of  the  State.  The  counties  and  parts 
of  counties  included  within  its  limits,  are  as  follows :  all  of 
Weakley,  Gibson,  Carroll,  Haywood,  Madison,  Henderson, 
Fayette  and  Hardeman ;  much  the  greater  parts  of  Henry, 
McNairy,  Shelby,  Tipton  and  Lauderdale ;  and  finally,  large 
parts  of  Decatur,  Benton,  Dyer  and  Obion. 

286.  The  parts  of  Henry,  Benton,  Decatur  and  HcNairy,  not  included, 
are  within  Uie  Western  Tennessee  Valley,  ({  257 ;)  and  the  parts  of  Obion 
Dyer,  Lauderdale,  Tipton  and  Shelby,  not  in  this  division,  pertain  to  the 
Mississippi  bottoms. 

286.  The  character  of  the  eastern  margin  of  the  plateau  has 
already  been  spoken  of.  (§§  276  and  277.)  Passing  westward 
from  the  ridge,  the  surface,  in  general,  becomes  less  broken, 
and  soon  presents,  between  the  river  valleys,  extensive  level 

Sig.  8.    Vol.  1. 


114  PHTSIOAL  OEOORAPHT. 

and  gently  rolling  aroas,  the  soil  of  which  is,  for  the  most  part, 
mellow  and  fertile.     Thus  it  continues  many  miles  to  the  west. 

287.  Within  twenty  or  twenty-five  miles  of  the  Bluff,  howev- 
er, although  the  division^  as  a  plateau,  extends  on  uniformly 
much  the  samC;  a  different  geological  formation,  and,  to  some 
extent  a  different  soil,  are  met  with.  These  are  confined  to  the 
western  side  of  the  Plateau.  They  form  a  belt  contiguous  to 
the  Bluff  that  runs  through  the  State.  The  superior  formation 
of  this  portion  of  the  Plateau,  is  a  great  bed  of  light-yellowish 
ashen  earth,  or  a  fine  silicious  loam,  furnishing  a  strong  and  fer- 
tile soil.  It  may  not  be  too  much  to  assert,  that  Obion  and 
Dyer,  the  uplands  of  which  belong  to  this  belt,  are  naturally 
the  richest  counties  in  the  State.  Here,  at  any  rate,  may  be 
seen  a  growth  of  great  poplars,  walnuts,  beeches^  white-oaks, 
&c.|  unsurpassed;  I  am  sure,  by  any  thing  elsewhere  in  Tennes- 
see. The  heavy  timber  has,  to  a  considerable  extent,  retarded 
the  settling  of  these  lands. 

288.  So  far  aa  the  soil,  (including  BubBoil,)  and  surface-formation — ^that 
ia  to  say,  the  formation  or  stratified  bed  next  below  the  soil — are  concerned, 
the  belt  just  referred  to  is  a  well-marked,  and  the  most  important  subdi- 
vision of  the  Plateau.  Other  less  extensiye  subdivisions  might  hare  been 
mentioned.  These  are  presented  in  the  <*  g^reen-sand"  regions  of  McNairy 
and  Henderson  counties,  (22  268-4,)  and  in  the  marly  and  clayey  districts 
or  belts  of  Hardeman,  Madison,  Carroll  and  Henry.  All  these  will  be 
particularly  spoken  of  hereafter. 

Excepting  the  subdiyisions  above,  and  the  immediate  river-valleys,  or 
bottoms,  the  Plateau  every-where  presents  much  the  same  soil  and  geologi- 
cal character.  The' former  is  seen  in  the  railroad  cuts,  in  the  freshly 
washed  banks  of  streams,  and  wherever  penetrated,  to  rest  upon  beds  of 
orange  and  yellow  sands,  often  brightly  colored,  and  containing  occasion- 
ally local  beds  of  clay. 

289.  The  entire  divisioif,  as  a  plateau,  is  comparatively  sim- 
ple in  its  general  features. .  Its  form  is  nearly  rhombic.  The 
river- valleys  cut  it  into  subordinate  sectionSi  but  these,  as  such, 
are  of  little  importance. 

290.  The  rivers  are  ,in  some  respects^  peculiar.  Nearly  all 
of  them  pursue  a  northwesterly  course,^  until  they  intersect  or 
nearly  reach  the  Bluff — ^that  is  to  say,  the  western  escarpment 

*8ee  pnge  5,  where  the  direction  of  the  riven  is  spoken  of  in  conneotion  with  the 
great  Slope,  of  which  the  State  ia  a  pari. 
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of  the  Plateau,  (§  289,) — ^when  they  torn  in  the  bottoms  of  the 
Mississippi^  to  the  southwest.  They  are  long  and  sluggish,  and 
have  wide  flat  bottoms,  flUed  with  heavy  timber.  The  Bald 
Cypress,  (Taxodium  distichum,)  with  its  curious  knees,  is  very 
common.  The  immediate  valleys  are  generally  from  100  to 
200  feet  deep,  averaging  however,  nearly  200.  The  bottoms 
generally  lie  upon  both  sides  of  the  streams.  To  render  roads 
across  them  passable  at  all  times,  it  has  been  found  necessary, 
generally,  to  throw  up  "levees,"  or  embankments,  upon  which 
the  road  may  run.  These  levees  are  sometimes  from  one  to  two 
miles  long. 

291.  Elevation  above  the  Sea, — The  tables  following,  present 
such  special  data,  bearing  upon  the  elevation  of  this  division,  as 
I  have  in  my  possesion.  The  materials  are  not  as  complete  as 
desirable.  In  reference  to  the  eastern  and  higher  portion  of  the 
Plateau  they  are  especially  deficient. 

(1.)  The  fint  table  presents  the  heights,  in  feet,  of  the  stations  of  the 
Memphis  and  Charleston  Bailroad,  above  Mobile  Bay.  It  has  been  taken 
from  the  **  Seventh  Annual  Beport  of  the  Directors"  (1857)  of  this  road. 
The  entire  series  has  heen  copied,  although  hut  a  portion  is  in  Tennessee. 
The  stations  from  Chawalla  to  Memphis,  inclusiye,  pertain  to  the  division 
under  consideration.  At  Grand  Junction  and  La  Grange,  the  road  is 
fairly  upon  the  Plateau.  The  distances  are  reckoned  from  Memphis.  The 
elevations  of  high  and  low  water  at  Memphis  are  added : 
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(2.)  The  following  eleyations  have  been  determined  by  the  experimental 
surveys  of  the  engineers  of  the  Mobile  and  Ohio  Railroad.  They  are 
copied  from  the  Report  of  the  "  Proceedings  of  the  Second  Annual  Meet- 
ing of  Stockholders,"  1860.  The  eleyations  are  in  feet  above  "  low  tide  at 
Mobile :" 

Snake  Creek  Summit^  N.  E.  of  Purdy...642 

Huggins'  Creek  Summit,  N.  W.        "         606.6 

Jackson  Summit,  between  South  and  Mid- 
dle Forks  of  Forked  Deer  Riyer ^487.6 

Middle  Fork  of  Forked  Deer 887 

Cane  Creek  Summit,  between  Middle  and 
North  Forks  of  Forked  Deer 890.6 

North  Fork  of  Forked  Deer 804 

Four-mile  Summit,  between  Obion  River 
and  North  Fork  of  Forked  Deer -876.6 

Obion  River -287 

State  line  Summit,  Tenn.  and  Ky 427 

Mississippi  River,  at  mouth  of  the  Ohio,  low  water 276.6 

"  «  •<  *•     high  water -820 

"  '<      at  Columbus -low  water 269.6 

"  "  "       -high  water 808.6 

(8.)  The  table  following  includes  the  elevations  above  Mobile  Bay  of  a 
number  of  points  on  <*  The  Mississippi  Central  and  Tennessee  Railroad." 
They  were  made  out  from  data  kindly  furnished  me  by  Mr.  E.  Laas,  an 
engineer  upon  this  road. 
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GrandJunction 574.91 

Middlebupg 687 

Bolivar ^ ..480 

Hatchce  River .....882 

Medon 420 

"Divide,"  between  Forked  Deer  and  Hatchee  riven 620 

South  Fork  of  Forked  Deer 886     . 

Jackson ^459 

In  addition,  it  may  be  mentioned  that  the  Bluff  at  Memphis,  in  front  of 
the  Gkkyoso  Hotel,  for  example,  has  an  elevation  of  about  100  feet  above 
low  water  of  the  Mississippi,  or  270  feet  above  Mobile  Bay.  At  Randolph 
it  is  about  186  feet  above  low  water  of  the  Mississippi,  and  878  above 
Mobile  Bay,  estimating  low  water  at  the  river  here  at  198  feet  above  the 
latter  level. 

(4.)  In  1889,  by  order  of  the  General  Assembly  of  the  State,  0.  W. 
Nance,  Esq.,  of  Nashville,  surveyed  "  a  route  for  a  Canal  from  the  Tennes- 
see to  Hatchee  River."*  The  lowest  point  of  the  ridge  dividing  the 
waters  of  the  two  rivers,  was  determined  by  this  survey.  It  is  in  the 
southern  part  of  McNairy  County,  between  the  head  waters  of  Lick  and 
Muddy  creeks,  the  latter  a  tributary  of  Cypress.  The  route  selected  com- 
mences about  two  miles  above  Hamburg,  on  the  Tennessee  River,  passes 
over  the  point  mentioned,  and  terminates  on  the  Hatchee,  and  at  its  Junc- 
tion with  the  Tuscumbia.  The  level  of  low  water  in  the  Hatchee,  at  the 
end  of  the  line,  proved  to  be  the  same  as  that  of  low  water  in  the  Tennes- 
see at  the  beginning.  The  summit,  or  the  low  point  of  the  ridge,  was 
found  to  be  166  feet  above  this  level.  At  the  point  of  beginning,  which  is 
at  the  head  of  "  Big  Bend  Shoals,''  the  low  water  mark  is  about  864  feet 
abote  Mobile  Bay,  giving  the  summit  an  elevation  above  the  same  base, 
of  620  feet 

According  to  the  levels  and  estimates  of  Mr.  Nance,  "  the  summit  of 
the  ridge  at  Purdy  is  60  feet  higher,"  or  680  feet  above  Mobile  Bay. 

292.  From  the  data  presented,  we  may  assume  that  the  ele- 
vation of  the  plateau,  or  of  its  top-surface,  is,  in  the  south- 
eastern part  of  the  division,  between  500  and  600  feet  above 
the  sea,  and  that,  in  the  central  and  northern  part;  from  Jack- 
son, northward;  along  the  Mobile  and  Ohio  Bailroad,  it  becomes 
less,  ranging  from  400  to  500  feet.  It  also  appears  that,  in 
going  toward  Memphis  the  elevation  is  reduced  to  a  level 
considerably  below  400.t 

^  *'  Report  upon  the  Survey  of  the  Route  for  the  Tennessee  and  Hatohee  Canal ;  by 
C.  W.  Nonce,  CiTil  Engineer.    Nashville,  1840." 

t  It  must  be  recollected  that  the  data  fUmished  by  railroad  lines  are  frequently  not 
altogether  characteristic  of  the  general  elevation  of  the  country  through  which  the 
roads  pass.    These  lines  often  run  fi-om  one  valley  over  a  "summit**  into  another. 
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293.  The  Blnff  doubtless  has  a  mean  elevation  of  about  400 
feet.  In  the  vicinity  of  Memphis,  its  height  above  the  sea,  as 
well  as  above  the  river,  for  a  well-marked  portion,  is  less  than 
usual.  At  Bandolph  it  has  nearly  an  average  height  above 
the  Mississippi ;  but  as  we  go  northward,  from  this  point,  its 
height,  with  reference  to  the  level  of  the  sea,  becomes  greater, 
conforming  in  general,  to  the  rise  of  the  bed  and  bottoms  of 
the  river, 

294.  As  to  the  elevation  of  the  highlands  along  the  eastern  side  of  the 
Flateau  in  McNairy,  Henderson  and  Carroll,  it  may  be  added  to  what  haa 
been  said,  (}}  276-8,)  that  here  the  diyision  has  its  highest  part  The  tops 
of  the  most  elevated  ridges  can  hardly  be  less  than  700  feet  above  the  sea, 
and  some  of  them,  perhaps,  not  less  than  800.  Snake  Greek  Summit,  a 
point  on  one  of  the  experimental  lines  of  the  Mobile  and  Ohio  Railroad, 
and  referable  to  this  range  of  highlands,  has  an  elevation  of  688  feet. 
[Page  116,  (2).]  Having  been  selected  as  a  suitable  point  for  the  passage 
of  a  railroad  line,  it  is  probably  lower  than  other  points  in  the  same 
vicinity. 

295.  Climate, — The  principal  climatal  features  of  this  divi- 
sion, like  those  of  the  East  Tennessee  Yalley  and  the  Central 
Basin,  are  presented  in  the  general  and  comparative  view  of 
the  climate  of  the  State  already  given.  (§§  30,  31,  etc.)  To 
this,  the  reader  is  referred.  It  may  be  well  to  remark,  that  of 
all  the  leading  natural  divisions,  this,  doubtless,  has  the  highest 
yearly  and  summer  temperatures.  The  differences  amount,  at 
the  most,  to  a  few  degrees  only,  nevertheless,  they  are  suffi- 
cient to  lengthen  the  growing  season,  and  so  to  modify  the 
climate,  as  to  throw  a  large  part  of  the  division  into  the  cotton 
producing  region. 


The  heights  of  the  summits,  or  of  the  points  most  elevated,  are  m  a  district  baring  a 
general  plateau  character,  most  obaracteristio  of  its  elevation,  and  even  these  are 
often  too  low. 
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VIII. — The  Mississippi  Bottoms,  oe  Bottom. 

296.  We  have  now  reached  in  our  coarse  westward,  the  last 
natural  division  of  the  State.  Entering  this,  we  leave  behind 
all  the  uplands  of  Tennessee,  and  find  ourselves  upon  a  low 
and  great  alluvial  plain,  which,  at  many  points,  is  below  high- 
water  level  of  the  Mississippi.  The  division  is  well  character- 
ized. It  embraces  all  the  bottom-lands  of  the  Mississippi  with- 
in Tennessee.  It  differs  much,  in  its  general  features,  iVom 
any  other  large  section  of  the  State.  The  bottoms  of  the 
Tennessee  River  in  the  Western  Valley,  and  of  the  rivers 
within  the  division  just  described,  present  features  to  some  ex- 
tent similar;  but  they  are  comparatively  on  a  small  scale,  and 
imperfectly  foreshadow  what  is  found  here. 

297.  Much  of  the  area  to  be  considered  is  covered  with 
swamps  and  lakes;  much,  too,  is  wild  and  dark  with  heavy 
forests,  even  yet  the  retreat  of  deer  and  other  wild  animals. 
Other  portions,  confined  for  the  most  part,  to  a  belt  bordering 
the  river,  are  in  a  good  state  of  cultivation.  The  undeveloped 
agricultural  resources  of  the  division,  as  a  whole,  are  great, 
and,  in  proportion  to  its  area,  may  make  it  some  day,  when 
its  lands  shall  have  been  reclaimed,  the  wealthiest  part  of  the 
State. 

298.  General  JRelations;  The  Oreat  Valley-Plain  of  the  Mis- 
sissippi,— This  division  is  the  Tennessee  portion  of  the  great 
alluvial  plain  lying  within  the  immediate  valley  of  the  Mis- 
sissippi. 

This  magnificent  valley-plain  (or  bottom-valley)  is  alto- 
gether, including  the  delta  of  the  river,  which  is  but  the  ex- 
tension of  the  plain  into  the  Gulf  of  Mexico,  about  600  miles 
long.  Mr.  Gr,  W.  R  Bayley,  a  Civil  Engineer  of  Louisiana, 
thus  defines  its  limits : 

"The  head,  or  the  alluvial  plain,  or  delta,  of  the  MiBsissippi,  may  be 
assumed  as  occurring  where  rock  in  titu  forms  both  shores,  or  at  a  point 
some  thirty  miles  above  the  mouth  of  the  Ohio,  known  as  '  The  Chains.' 
The  entire  alluvion,   extending  thence  to  the  sea,  comprises  an  area  of 
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about  40,000  square  miles,  and  presents  a  f^ont  upon  the  Gulf  of  Mexico 
of  260  miles,  85  miles  north,  and  175  miles  west  of  the  river's  mouth." 
(  The  Missisnjfpian.) 

Sir  Charles  Lyell,  who  has  devoted  much  time  to  the  study  of  the  "val- 
ley-plain" and  delta  of  the  Mississippi,  says  of  the  former : 

"  It  is  very  variable  in  width  from  east  to  west,  being  near  its  northern 
extremity,  or  at  the  mouth  of  the  Ohio,  60  miles  wide,  at  Memphis.  80,  at 
the  mouth  of  White  River,  80,  and  contracting  again  further  south,  as  at 
Grand  Gulf;  to  88  miles."     (LyelFa  Second  Visit  to  the  United  States.) 

299.  Taking  high-water  level  as  that  of  the  great  plain,  the 
latter  attains^  at  the  mouth  of  the  Ohio,  an  elevation  of  320 
feet  above  the  Gulf.*  Considering  the  distance^  the  slope  sea- 
ward is,  therefore,  very  gradual. 

300.  The  valley-plain  proper  is  bounded  on  the  east  and 
west  respectively,  by  two  ranges  of  highlands,  approximately 
parallel,  and  rising  from  50  to  200  feet  above  the  plain.  These 
highlands  generally  present  steep  slopes,  or  faces  toward  the 
plain,  but  preserve,  for  the  most  part,  their  elevation  in  the 
opposite  direction,  extending  off  as  table-lands.  The  eastern 
range,  called  in  general  the  Mississippi  Bluffy  has  already  been 
referred  to,  mostly  with  reference  to  the  part  occurring  in 
Tennessee.     (§§  279  and  280.) 

301.  The  section  of  the  plain,  lying  between  the  parallels  of 
latitude  that  bound  West  Tennessee  on  the  north  and  south 
respectively,  the  part  also,  with  which  we  at  present  are  most 
interested,  is  limited  on  the  East  by  the.Bluff,  as  stated,  and  on 
the  west,  in  Arkansas,  by  Crowley's  Eidge.f  This  ridge  forms 
"  the  divide  between  the  waters  of  the  St.  Francis  and  White 
rivers."  It  is  the  counterpart  of  the  Bluff  in  Tennessee,  and  a 
portion  of  the  western  range  of  highlands  bpunding  the  great 
valley-plain. 

The  plain  between  these  limits  has,  at  Memphis,  as  already 
mentioned,  a  width  of  30  miles.  On  the  parallel  of  the  north- 
ern boundary  of  West  Tennessee  it  is  wider,  being  here  45 
miles  across. 


*  According  to  the  elevation  of  high  water  at  Cairo,  determined  by  the  surreys  of 
the  Mobile  and  Ohio  Railroad,  see  page  116. 

t  See  First  and  Se<$bnd  Reports  of  a  Geological  Reconnoisance  of  Arkansas,  made 
daring  the  years  1857,  '68,  *69  and  '60 ;  by  David  Dale  Owen.  First  Report,  page  10, 
and  second  Report,  j>.  413. 
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302.  Through  this  area,  the  Mississippi  winds  in  its  tortuons 
course.  The  general  direction  of  the  river  is  now  such  as  to 
throw  the  greater  part  of  the  plain  into  Arkansas.  Toward 
the  south  the  river  hags  the  Tennessee  highlands,  striking 
them  at  several  points,  and  forming  the  Chickasaw  Bluffs 
already  mentioned.    (§  280.) 

303.  The  section  of  valley -plain  designated,  like  all  of  its 
portions,  abounds  in  bayous,  lakes,  and  heavily  timbered 
swamps.  Some  of  the  lakes  are  crescent-shaped,  and  are 
manifestly  old  river-bends.  The  Mississippi  has  probably, 
during  past  ages,  occupied  successively  all  parts  of  the  area. 
At  one  day  it  may  have  washed  the  base,  or  portions  of  the 
base,  of  Crowley's  Eidge. 

304.  The  valley-plain,  as  a  whole,  is  itself  of  great  antiquity. 
It  has  apparently,  however,  been  washed  out  of  another  more 
ancient  and  extensive  alluvial  plain,  the  remains  of  which  are 
seen,  at  a  higher  elevation,  in  the  slopes  and  cliffs  of  the  high- 
lands on  each  side,  (as  for  example,  in  the  bluffs  of  Tennessee, 
and  in  the  slopes  of  Crowley's  Eidge,  in  Arkansas.)  These 
highlands  have  a  corresponding  elevation.  They  present,  too, 
along  their  opposing  faces,  the  same  vertical  succession  of 
formations.  The  strata  of  loam,  gravel,  sand  and  clay,  whose 
edges  now  crop  out  upon  their  slopes,  once  extended  across 
from  side  to  side  in  continuous  layers,  forming  the  more  ancient 
and  higher  plain.  It  has  been  the  work  of  the  river  to  carve 
out  of  this  greater  plain  its  great  valley  of  '^  bottoms.''  The 
eastern  Bluff  and  the  western  Eidge  are,  at  this  day,  the  limits 
of  its  lateral  movements,  and  remain,  moreover,  as  monuments 
of  the  great  changes  that  have  occurred.* 

305.  It  is  the  opinion  of  Sir  Charles  Lyell,  that  an  extensive 
region,  including  the  valley-plain  of  the  Mississippi,  has  been 
subjected  to  a  great  oscillation  of  level.  This  at  first  depressed 
the  region,  or  rather  the  more  inland  portion  of  it,  about  200 
feet  below  its  present  level,  and  then  restored  it  again  to  its 
former  position.  During  the  first  part  of  this  oscillation,  and 
at  the  period  of  greatest  depression,  the  materials  of  strata, 
the  remnants  of  which  are  now  seen  in  the  bluffs  and  slopes  of 
the  highlands,  were  deposited  during  overflows,  very  much  as 

*  See  section  of  the  Blaff  and  of  the  Tolley  plain  in  the  Second  Part  of  this  Report. 
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alluvial  matter  is  now.  But  when  the  movement  was  reversed 
and  the  region  was  slowly  upraised,  the  river  carved  out  its 
valley  '^  through  the  horizontal  and  unconsolidated  strata  as 
they  rose,  sweeping  away  the  greater  portion  of  them,  and 
leaving  mere  fragments,  in  the  shape  of  terraceS;  skirting''  the 
*  newly-formed  alluvial  plain,  '<  as  monuments''  of  the  changes 
in  level.* 

According  to  this  vieW;  the  water  of  the  river,  at  the  period 
of  greatest  depression,  covered  during  overflows;  a  much 
greater  area  than  that  now  occupied  by  the  valley -plain. 

306.  Area;  Eeelfoot  Lake. — The  portion  of  the  great  valley- 
plain  within  the  limits  of  Tennessee,  constituting  the  division 

,  we  are  considering,  has  an  area  approximately  of  900  square 
miles.  It  is,  therefore,  the  smallest  of  the  eight  natural  divi- 
sions into  which  the  State  is  divided.  The  greater  part  of 
this  area  is  in  the  northern  part  of  the  State,  the  Mississippi 
inclining  towards  the  highlands  in  the  southern  part.  (§  302.) 

307.  The  western  and  large  parts  of  Obion,  Dyer  and  Lau- 
derdale counties,  lie  within  the  bottoms,  and  therefore  belong 
to  this  division.  Small  parts  of  Tipton  and  Shelby,  more  of 
the  latter,  however,  than  the  former,  are  also  included.  To 
this  western  tier  of  counties  the  division  is  confined.  The 
eastern  and  larger  parts  of  all  these  counties  consist,  for  the 
most  part,  of  uplands,  and  are  embraced  within  the  limits  of 
the  West  Tennessee  Plateau.    (§  284.) 

The  river,  by  striking  the  highlands  at  the  different  Chicka- 
saw Bluffs,  cuts  the  division  into  several  unequal  sections, 
which,  however,  as  such,  are  of  little  consequence. 

808.  The  bayous  and  lakes  of  this  division,  and  of  the  section  of  the 
valley-plain  of  which  it  is  a  part,  have  been  referred  to.  (2{  297  and  808.) 
One  of  the  latter,  Reelfoot  Lake,  in  Obion  Oounty,  deserves  notice.  This 
lake  had  no  existence  previously  to  the  "  Shakes"  of  1811-12.  Its  origin 
appears  to  have  been  due  to  the  filling  up  of  the  old  channel  of  Beelfoot 
Creek  during  the  convulsions  of  that  period.  This  dammed  up  the  water, 
that  before  ran  without  obstruction  into  the  Mississippi,  until  it  overflowed 
a  large  area,  and  formed  the  lake  as  we  now  And  it. 

The  waste-water  of  the  lake  now  escapes  southward,  into  Obion  Biver, 
with  a  fall,  according  to  information  given  me  by  an  intelligent  citizen  of 

•  Lyeirs  Seoond  Visit  to  the  United  States,  Vol.  H,  Chapter  XXXIV,  and  Manual  of 
Geology,  6th  Edition,  pp.  131  and  122. 
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Dyer  County,  of  *<  at  least  forty  feet."  In  its  oourse  it  passes  through  sev- 
eral smaller  lakes.  The  northern  end  of  the  lake  projects  a  short  distance 
into  Kentucky.  Its  length  is  about  eighteen  miles.  Its  width  varies  from 
three-fourths  of  a  mile  to  three  miles. 

809.  When  seen  by  the  writer,  a  few  years  ago,  there  was  much  dead 
timber  standing  in  the  water  around  its  shallow  margin*  This  was  cypress, 
ash,  mulberry,  beech,  etc.,  but  mostly  cypress. 

Prom  different  points  of  the  Bluff,  running,  aa  it  does,  near  the  eastern 
side  of  the  lake,  ({  280,)  beautiful  and  extensive  views  of  the  wooded  bot- 
toms, and  of  the  lake  encircled  by  them,  may  be  obtained.  And  when  the 
latter  is  concealed  by  the  forests,  its  outlines  may  often  be  distinctly  traced 
out  by  the  lines  of  dead  cypress  trunks  and  branches.  The  First  Volume 
of  the  Beportof  the  Kentucky  Geological  Survey  (p.  117)  favors  us  with 
a  view  of  this  lake,  taken  from  a  point  in  Tennessee. 

The  region  of  Beelfoot  has,  for  many  years,  been  a  favorite  resort  for 
fishermen  and  hunters. 

810.  The  BarthquaheM  qf  1811-12. — I  have  before  referred  to  some  of  the 
effects  produced  by  these  earthquakes.  ({  283.)  As  they  were  felt,  to  a 
greater  or  less  extent  throughout  Tennessee,  it  may  be  well  to  add  a  few 
remarks  with  reference  tp  them. 

The  region  around  New  Madrid,  on  the  Mississippi  River,  was  the  center 
of  their  most  violent  action.  They  were  felt  over  a  large  area.  Their 
effects  in  West  Tennessee  have  been  spoken  of.  (}  283.)  In  Middle  Ten- 
nessee they  were  sensible  enough  to  cause  considerable  alarm.  In  South 
Carolina,  too,  they  were  observed.  Humboldt,  in  his  Ooemoe,  mentions 
these  earthquakes  as  presenting  one  of  the  rare  instances  of  tremblings 
felt  almost  CYcry  hour  for  months  together,  at  a  distance  tar  from  any 
volcano. 

311.  The  Tiolent  earthquake  that  destroyed  in  March,  1812,  the  city  of 
Oaraccas,  in  South  America,  appears  to  have  had  some  connection  with  the 
shocks  felt  at  the  same  time  in  the  Valley  of  the  Mississippi.  Lyell  says : 
**  It  is  possible  that  these  two  points  are  parts  of  one  subterranean  vol- 
canic region.'*  In  Garraccas  *<  the  surface  undulated  like  a  boiling  liquid, 
and  terrific  sounds  were  heard  underground.  The  whole  city,  with  its 
splendid  churches,  was,  in  an  instant,  a  heap  of  ruins,  under  which  10,000 
of  the  inhabitants  were  buried." 

812.  An  account  of  the  earthquakes  of  Kew  Madrid  may  be  found  In 
Lyell's  Principles  of  Geology,  Chapter  XXVIII,  (8th  Ed.)  Judge  Hay- 
wood also  presents  us  with  a  description  published  in  1828,  a  portion  of 
which,  as  his  work  (note  100,)  is  out  of  print,  I  here  reproduce. 

<'The  earthquakes  of  1811  commenced  on  the  16th  of  December,  half 
past  two  o'clock  in  the  morning,  and  have  been  felt  at  intervals  up  to  1819, 
and  as  late  as  July,  1822.  For  two  or  three  months  the  shocks  were  fre- 
quent, almost  every  day.  Then  they  gradually  decreased  in  frequency, 
and  took  place  at  longer  intervals,  which  continued  to  lengthen  until  they 
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finally  ceued.    In  May,  1817,  in  Tennessee,  they  had  come  to  be  several 
months  apart,  and  were  but  just  perceptible. 

'*  The  next  day  bat  one,  before  the  first  earthquake,  was  darkened  ft'om 
morning  to  night  by  thick  fog;  and  divers  persons  perceived  a  sulphure- 
ous scent.  The  wind  ceased,  and  there  was  a  dead  calm,  without  the  least 
breath  of  air,  on  the  day  of  the  earthquake.  The  like  calm  preceded  all 
the  shocks.  A  dull  and  heavy  obscuration  of  the  atmosphere  also  usually 
preceded  them.  The  effluvia  which  caused  the  dimness  of  the  day,  seemed 
to  be  neither  cloud  nor  smoke,  yet  resembling  both.  It  was  too  light  for 
clouds,  and  too  thin  for  common  smoke,  and  of  a  lighter  cast.  It  seldom 
terminated  in  condensation,  as  Tennessee  vapors  usually  do." 

"  In  the  time  of  the  earthquakes,  lights  were  seen  in  the  night,  some- 
times westwardly,  like  the  light  of  the  sun  before  it  is  closed  by  the  dark- 
ness of  the  night;  but  shooting  much  further  toward  the  east,  and 
continuing  much  longer  than  the  light  of  the  sun  after  setting.  And 
sometimes  in  the  night,  the  heavens  would  seem  to  be  tinged  with  a 
reddish  color,  supposed  to  be  the  effect  of  invisible  effluvia  issuing  through 
the  pores  of  the  earth,  and  collecting  above  ns  like  smoke  in  the  spring, 
which  rises  from  log-heaps  and  brush-heaps,  and  shows  itself  like  light  at  a 
distance." 

*' In  the  time  of  the  earthquake,  a  murmuring  noise,  like  that  of  fire 
disturbed  by  the  blowing  of  a  bellows,  issued  from  the  pores  of  the  earth. 
A  distant  rumbling  was  heard,  almost  without  intermission,  and  some- 
times seemed  to  be  in  the  air.  Explosions,  like  the  discharge  of  a  cannon 
at  a  few  miles  distance,  were  heard ;  and  at  night  fiashes  of  lightning 
seemed  sometimes  to  break  from  the  earth." 

"  In  some  places  west  of  the  Mississippi,  a  troublesome  warmth  of  the 
earth  was  perceptible  to  the  naked  feet." 

"  The  motions  of  the  earth  were  undulating.  The  parts  agitated  quiv- 
ered like  the  flesh  of  a  beef  just  killed.  The  motions  in  Tennessee  pro- 
gressed from  west  to  east,  and  were  sometimes,  though  seldom,  perpen- 
dicular ;  resembling  a  house  raised  and  suddenly  let  fall  to  the  ground. 
When  the  shocks  came  on,  the  stones  on  the  surface  of  the  earth  were 
agitated  by  a  tremulous  motion,  like  eggs  in  a  frying-pan,  altogether  made 
a  noise  similar  to  that  of  the  wheels  of  a  wagon  in  a  pebbly  road.  The 
ponds  of  water,  where  there  was  no  wind,  had  a  troubled  surface  the  whole 
day  preceding  any  great  shock." 

**  The  frightened  horses  ran  snorting  in  the  fields,  the  hogs  squealed ; 
the  dogs  barked ;  and  the  fowls  descended  from  their  roosts.  In  the  time 
of  the  shocks,  many  persons  experienced  a  nauseating  sickness  at  the 
stomach,  and  a  trembling  of  the  knees." 

^*The  first  shocks,  which  were  the  most  violent,  had  these  effects.  The 
water  in  the  Mississippi  near  New  Madrid,  rose  in  a  few  minutes,  twelve 
or  fourteen  feet,  and  then  fell  like  a  tide.  Some  lakes  were  elevated,  and 
the  bottom  raised  above  the  common  surfisMse  of  the  earth  in  the  neighbor- 
hood, and  still  remain  so.  The  country  near  New  Madrid  was  every- 
where broken  up  in  fUrrows  six  or  eight  feet  wide,  and  as  many  deep." 
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"  In  many  places  in  West  Tennessee^  old  sulphur  springs  have  com- 
menced running  again,  which,  some  years  before,  were  dried  up.  And  in 
some  places,  new  springs  of  sulphureous  water  broke  out  of  the  earth  and 
still  continue  to  nm.'' 

'•  The  earth  in  the  western  parts  of  West  Tennessee  opened  in  several 
places,  and  white  sand  issued  from  the  aperture.  Near  New  Madrid  hot 
water  of  a  dark  color  and  of  a  strong  sulphureous  smell,  issued  from  the 
holes.  Where  the  white  sand  was  thrown  up,  it  lay  around  the  hole  in  a 
circular  form.  In  some  places,  there  issued  from  the  earth  something  like 
wind  from  the  tube  of  a  bellows,  passing  through  burning  coal.  In  the 
Chickasaw  country  it  cast  up  hillocks  of  white  sand  of  the  size  of  potatoe 
hills.    These  are  all  through  the  Chickasaw  country." 

"The  agitations  above  exceeded  those  immediately  upon  the  surface. 
On  the  west  side  of  the  Mississippi,  trees  were,  in  many  places,  split  from 
the  roots  upward.  In  some  instances  the  trees  were  broken  off;  the  tops 
fell  to  the  ground,  and  the  trunks  were  left  standing." 

*' Spouts  of  water,  three  or  four  inches  in  diameter,  sprang  from  the  Mis- 
sissippi, and  ascended  to  a  great  height.  In  some  parts  of  the  Mississippi 
the  river  was  swallowed  up,  for  some  minutes,  by  the  seeming  descent  of 
the  water  into  some  great  opening  of  the  earth  at  the  bottom  of  the  river. 
Boats  with  their  crews  were  ingulfed,  and  never  more  heard  of." 

313.  Elevation  above  the  Sea. — The  general  surface  of  this  di- 
vision of  the  State,  must  coincide  very  nearly  with  the  high 
water  level  of  the  Mississippi.  (§  299.)  Eeferrred  to  thislev- 
ely  its  elevation,  on  the  northern  boundary  of  the  State,  may  be 
placed  approximately,  at  295  feet  above  the  Gulf,  and  on  the 
southern  boundary  below.  Memphis,  at  about  215,  the  fall  in 
this  distance  being,  therefore,  80  feet.  The  division  presents 
a  belt  along  the  river,  that  has  in  general,  an  elevation  a  little 
greater -than  other  portions. 

314.  Olimate. — ^It  would  be  interesting  to  know  the  peculiari- 
ties of  climate  that  belong  to  this  division.  Its  low  elevation, 
the  presence  of  the  great  river,  numerous  bayous,  swamps  and 
lakes,  with  their  vapors  and  fogs,  must  give  rise  to  peculiar  fea- 
tures, not  a  little  in  contrast  with  those  of  the  plateau  to  the 
east.  In  the  absence  of  the  proper  data,  however,  nothing  that 
is  very  satisfactory  can  be  given.  So  far  as  temperature  is  con- 
cerned, this  division  is,  doubtless,  the  warmest  region  in  the 
State. 


PART    SECOND. 
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315.  In  the  First  Part  of  this  Beport;  the  snrface  features  of 
Tennessee  have  been  considered.  We  come  now,  to  the  great 
rock-beds,  or  formations,  the  outcrops  of  which  make  up  the 
surface,  and  the  aggregate,  or  mass  of  which  constitute  the  deep 
foundations  of  our  valleys,  plains,  hills,  and  mountains. 

It  is  proposed  in  this  Part,  to  enumerate  and  describe  the  for- 
mations which  occur  in  Tennessee,  to  treat  of  them  as  to  their 
lithological  character,  their  extent,  their  fossils,  the  minerals 
they  hold,  and  the  soils  they  yield.  We  will  be  led  to  consider, 
also,  the  relations  the  formations  sustain  to  each  other,  their 
relative  positions,  the  foldings  and  displacements  they  have  in 
common,  undergone,  and  generally,  the  part  they  play,  as  ele- 
ments in  the  rocky  structure  of  the  State.  It  is  important 
that  the  Geological  Structure  of  the  State  should  be  known 
and  understood.  Information  of  this  kind,  in  addition  to 
other  important  but  less  practical  considerations,  explains  many 
of  the  apparent  anomalies  which  often  present  difficulties  to 
the  miner;  it  enables  us  to  trace  out,  with  facility  and  precis- 
ion, beds  of  coal,  iron  ore,  etc.,  and  guides  us,  often,  to  the  very 
spot  where  they  may  be  found ;  it  aids  in  determining  the  ex- 
tent, position,  and  range,  of  veins  and  mineral  deposits,  and 
points  out  the  most  economical  plan  of  reaching  and  securing 
their  contents;  it  is,  in  fine,  indispensable  to  the  successful  de- 
velopment of  any  mineral  region. 

A  knowledge  of  the  formations,  and  of  the  areas  within  which 
they  respectively  outcrop,  is  essential,  also,  to  the  proper  appre- 
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ciation  of  the  agricultoral  capacities  of  the  State.  A  geologi- 
cal map,  is  a  map  of  the  soils,  and  their  classification  most  be 
based  upon  the  classification  of  the  formations.  The  soils,  (ex- 
cepting alluvial  bottoms,)  are  derived  from  the  rocks  which 
nnderlie  them ;  and  to  these  rockS;  thej  owe,  for  the  most  part, 
their  characteristics.  This  connection,  is  practically  recog- 
nized by  the  farmer,  when  he  talks  of  ^^sandstone  soil,"  "lime- 
stone soil/'  "slate  soil,"  Ac,  and  his  talk  is  more  or  less  to]  the 
point;  in  proportion,  as  his  acquaintance  with  the  rocks,  is  more 
or  less  extended.    This  subject  will  be  resumed  hereafter. 


CHAPTBK  IV. 

THB  GENERAL  OHARAOTBR  .OF  THE  FORMATIONS;   THEIR 
ORIGIN;  THE  CHANGES  THEY  HAVE  BEEN  MADE  TO 
UNDERGO;     HOW    THEY    ENTER    INTO   THB 
STRUCTURE  OF  THE  STATE. 

THB  ROCKS  BTBATIVIID — T0BMATI0H8,  AKD  THSIB  CHABACTSBISTICB — U8S 
X>r  THE  VOSSILS  THEY  GOKTAIN — EXTENT  OP  POBMATIONB — OBIQIN  OF  THE 
OLDEB  FOBMaTIOMS — OBIOUT  OV  THE  8AKDB  AKD  CLAYS  IK  WEST  TEKSTES- 
See — DENUDATIOK  IK  MIDDLE  AND  WEST  TEKKESSEE — THE  FOLDING,  DIS- 
LOCATION AND  DENXTDATION  OF  STRATA  IN  EAST  TENNESSEE — THE  8E- 
QITATGHEB  FOLD — ELK  FOBK  DISLOCATION;  EA8TEBN  SLOPE  OF  THE  TA- 
BLELAND— C0N6IDEBATI0N  OF  THE  FOLDING,  &C.,  IN  EAST  TENNESSEE 
CONTINUED — ^FOLDB,  UPLIFTS,  AND   FAULTS  IN  MIDDLE   TENNESSEE. 

316.  The  Occurrence  of  the  Rocks  in  Layers  and  Strata. — It 
may  be  said,  generally;  that  all  the  rocks  in  Tennessee^  including 
the  sands  and  clays  of  the  Western  Division,  are  disposed  or 
arranged  in  layers  and  strata.*  For  this  reason,  they  are  said 
to  be  stratified.  The  strata  are  of  various  thicknesses;  from 
that  of  thin  leaves,  as  in  the  case  of  many  States,  to  that  of  beds 
fifty  or  a  hundred  feet  through. 

317.  The  only  rocks  in  Tennessee,  not  stratified,  are  masses, 
constituting  certain  mmeraZ  veins  and  volcanic  dikes.    But  these 

*  A  Stratum  of  rook  may  oonsist  of  many  layers ',  the  latter,  is  a  subdiTision  of  the 
former.  A  stratum  is  a  bed  of  rook  including  all  the  layers  of  the  same  kind,  that  lie 
together. 
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are  do  limited,  comparatively,  tbat  they  need  not  be  regarded 
in  coneidering  the  rocky  structure  of  the  State. 

The  different  olassea  of  yeins  will  be  spoken  of,  hereafter.  Those  of  one 
class,  with  the  dikes,  are  fissures  intersecting  the  strata,  filled  with  tnineral 
or  rocky  matter.  In  veins,  this  matter  has  been  precipitated  from  water ; 
in  dikes,  it  has  been  injected  as  melted  rock,  by  volcanic  agencies.  The 
veins  have  been  formed,  in  narrow  fissures,  comparatively ;  the  dikes  are 
often  wide,  presenting  great  vertical  walls  of  granite,  trap,  and  other  igne- 
ous rocks.  A  few  of  the  latter  are  found  in  the  crystaline  rooks,  along  our 
North  Carolina  border.  The  most  conspicuous  that  I  have  seen,  are  in 
Johnson  and  Garter  Counties,  but  nowhere,  are  they  of  much  importance. 

8t7a.  The  mineral  veins  vary  in  thickness  from  one  inch  or  less,  to  a  score 
or  more  of  feet.  Small  veins  are  common  in  limestone  rocks.  They  often 
contain  ores  of  lead  and  zinc,  but  rarely  in  sufficient  quantity  to  be  of 
value.    The  important  veins  will  be  noticed  in  the  Third  Part  of  this  Report. 

318.  Formations,  and  their  Oharacteristics. — We  oflen  meet 
with  a  series  of  strata^  that  appear  to  have  been  formed  succes- 
sively, in  the  same  period,  under  conditions  more  or  less  the 
same,  and  consequently,  presenting  certain  common  character- 
istics. Such  series,  it  has  been  agreed  to  call.  Formations* 
Our  Tennessee  rocks  are  thus  grouped  in  this  report,  into  thir- 
teen formations^  a  table  of  which  is  given  in  the  next  chapter. 

319.  As  an  example,  the  sandstones,  slates,  and  coal,  which 
form  the  upper  part  of  the  Cumberland  Mountain,  or  table-land, 
(§  169,)  are  grouped  in  a  formation  called  the  Coal  Measures^ 
with  the  following,  among  other  common  characteristics:  Firsty 
coal  is  found  at  intervals,  throughout  the  series ;  secondly,  the 
strata  are  parallel ;  thirdly,  the  same,  or  closely  related,  fossils^ 
such  as,  different  speties  of  petrified  shells,  corals,  scales  and 
teeth  of  fishes,  leaves,  branches  and  trunks  of  trees,  occur,  im- 
bedded^ more  or  less,  in  the  rocks,  from  the  top  to  the  bottom 
of  the  series.  Characters  similar  to  these,  unite  the  strata  of 
all  the  formations. 

The  character  last  mentioned,  we  must  refer  to  more  partic- 
ularly, on  account  of  its  great  importance  in  designating  with 
precision;  the  group  to  which  local  and  isolated  beds  of  rock 
belong. 

320.  Fossils  and  their  Use. — ^With  the  exception  of  the  first, 
all  the  formations  adopted,  contain  fossils  or  petrifactions  of 
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some  sort;  in  fact,  certain  limestones  are  mostly  made  up  of 
them. 

'*The  dust  we  tread  upon  was  once  alive  I " 

They  are,  generally,  parts  of  petrified  plants,  shells,  corals, 
crustaceous  animals ;  sometimes,  the  teeth  and  bones  of  fishes, 
and  even  of  quadrupeds.  With  but  few  exceptions,  they  are 
the  remains  of  animals  and  plants,  whose  species,  or  kinds,  do 
not  exist  at  present,  upon  the  globe.  The  partof  Geology  which 
treats  of  them  is  called  Paleontology. 

321.  Now,  every  formation  has,  in  great  part,  its  own  species 
of  fossils.  Most  of  those  found  in  one  do  not  occur  in  any  other. 
Upon  this  fact  depends  the  great  utility  of  fossils.  They  fur- 
nish, when  known  well  enough  to  be  recognized,  unmistakable 
evidence  of  the  geological  position;  and  hence  the  general 
character;  of  the  formation  in  which  they  occur.  By  means  of 
them,  for  example,  it  is  often  easy  for  a  geologist,  traveling  in 
a  country  wholly  unexplored,  to  know  certainly  when  he  is  in 
the  midst  of  a  coal-region,  without  having  seen  a  trace  of  coal. 
The  shells  in  the  limestone,  the  fossil  branch  or  trunk  in  the 
sandstones,  the  leaf-impressions  in  the  slates,  he  recognizes  at 
once  as  those  belonging  to  the  rocks  associated  with  and  in- 
cluding the  beds  of  coal;  they  can  belong  nowhere  else  in  the 
geological  series,  and  better  evidence  often  of  the  presence  of 
coal-bearing  rocks  is  not  required. 

322.  Extent  of  the  Formations. — The  formations  are  generally 
of  wonderful  extent.  The  great  rocky  and  comparatively  very 
thin  sheets,  one  upon  another,  often  spread  over  thousands  of 
square  miles.    A  few  examples  will  illustrate  this. 

323.  One  of  our  formations  is  a  black  slate^  or  shale^  not  at 
any  point  in  Tennessee  much  over  a  hundred  feet  in  thickness. 
This  formation  is  found  in  the  western  part  of  the  State,  crop- 
ping out  along  the  hills  on  both  sides  of  the  Tennessee  Biver. 
Going  eastward,  ic  appears  again  all  around  the  slopes  of  the 
Central  Basin;  runs  under  the  Cumberland  Table-land,  and 
issues  from  beneath  the  mountain  in  the  Sequatchee  Valley } 
thence  it  runs  under  Walden's  Bidge  and  Lookout  Mountain, 
and  reappears  at  the  base  of  the  Cumberland,  all  along  its 
eastern  slope,  with  but  few  interruptions,  from  Greorgia  to  Vir- 
ginia.   We  find  it,  too,  as  far  east  as  the  narrow  valley  which 
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lies  along  the  eastern  base  of  Glinch  Mountain,  as  well  as  in 
the  vicinity  of  Montvale  Springs,  in  Monroe.  It  thus  extends, 
though  comparatively  very  thin,  almost  from  one  end  of  the 
State  to  the  other,  always  occupying  the  same  relative  position 
with  reference  to  the  formations  above  and  below.  But  this 
is  not  all;  this  ^' black  slate''  reaches  beyond  Tennessee,  ex- 
tending northward  to  the  Lakes  and  southward  far  into  Ala- 
bama. I  have  seen  it  well  developed  at  Blount  Springs  in  the 
latter  State,  presenting  the  same  appearance  that  it  does  at 
many  points  in  both  Middle  and  East  Tennessee. 

The  formation  next  above  the  one  mentioned — which  is  a 
very  different  rock — ^is  nearly  as  extensive.  And  so  it  is  with 
many  of  them. 

324.  The  stratified  sands  and  clays  of  the  Western  District — 
which  are  also  called,  technically^  rocks,  although  for  the  most 
part  unconsolidated — spread  out  southward  to  great  extent, 
and  are  found  represented  in  Mississippi  and  Alabama,  some 
even  in  the  Atlantic  States  as  far  north  as  Kew  Jersey. 

325.  The  formations,  however,  though  in  a  general  way  of 
great  extent,  are  not  continuous  and  unbroken;  they  have 
been  cut  more  or  less  into  great  patches,  or  sections,  by  the  ac- 
tion of  water  in  the  excavation  of  basins  and  valleys ;  in  East 
Tennessee  they  have  in  addition^  been  folded  and  displaced  by 
great  disturbing  forces. 

326.  In  one  period  of  the  Earth's  history  nearly  all  the  rocky 
formations  of  Tennessee  were  continuous  and  comparatively 
horizontal  over  the  whole  State,  West  Tennessee  and  the  val- 
ley-plain of  the  Mississippi  not  excepted.  The  sands  and  clays 
of  West  Tennessee  are  later  formations  and  have  never  reach- 
ed east  of  the  Tennessee  Biver,  to  any  considerable  extent. 
They  rest  in  a  great  deep  trough  cut  out  of  the  older  solid 
strata.  This  trough,  with  one  of  its  rocky  sides  far  over  in 
Arkansas  and  the  other  on  the  east  washed  by  the  Tennessee 
Biver,  holds,  not  only  the  sands  and  clays  referred  to,  but  also 
the  bottom-plain  of  the  Mississippi  through  which  the  great 
river  winds  its  way.    (§  296.) 

327.  Origin  of  the  Older  Formations. — Most  of  the  strata  of 
these  formations  contain  the  remains  of  marine  animals  and 
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plants  abundantly.  This  fact,  together  with  others  which  it  is 
unnecessary  to  mention  here,  indicates  their  origin^  and  com- 
pels  us  to  believe  that  they  were  formed,  at  a  much  lower  level 
than  they  now  have,  beneath  the  surface  of  an  almost  world- 
wide ocean.  That  such  an  ocean  did  exist,  covering  not  only 
the  area  occupied  by  Tennessee,  but  the  larger  part  of  Amer- 
ica, there  can  be  but  little  question. 

328.  The  rocks  we  are  considering  are  the  consolidated  sedi- 
ments which,  in  layer  after  lawyer,  accumulated  at  the  bottom 
of  the  Ancient  Ocean.  The  material  was  in  part  the  washings 
of  the  land  that  then  existed,  in  part  the  remains  of  dead  ma- 
rine animals  and  plants,  and  in  part  chemical  precipitations 
from  the  waters.  The  matter  brought  from  the  lands  was  not 
at  all  times  the  same;  at  one  time  it  was  argillaceous  mud 
which  ultimately  became  slate;  then,  it  was  sand  for  a  sand- 
stone, or  gravel  for  a  conglomerate;  then  again,  calcareous 
matter  for  a  limestone,  or  it  was  two  or  all  of  these  in  varying 
proportions,  giving  rise  in  the  end  to  mixed  rocks.  In  all  these 
sediments  the  remains  of  life,  shells,  corals,  and  other  hard 
parts  of  animals  and  plants  became  entombed,  all  hardening 
into  rock. 

329.  Thus  the  formations  were  built  up  successively  in  the 
order  in  which  we  now  find  them,  each  the  product  and  repre- 
sentative of  a  certain  long  period — ^being,  in  fact,  a  stony  record 
— tables  of  stone  recording  the  kind  and  condition  of  marine 
life,  the  physical  condition  of  the  Ocean,  and  to  a  certain  ex- 
tent of  the  lands  at  the  time. 

They  have  been  elevated  to  their  present  inland  position  by 
the  upheaval  of  the  land,  the  sea,  at  the  same  time,  retiring. 

330.  The  strata  of  the  last  of  our  older  formations — ^the 
Coal  Measures — ^were  deposited,  under  conditions,  in  some  re- 
spects, different  from  those  attending  the  deposition  of  the 
strata  of  the  others.  In  the  rocks  of  this  formation,  we  find 
the  remains,  not  only  of  marine,  but  also  of  fresh  water  and 
land  life.  The  land  had  become  more  extended — it  covered  a 
larger  area.  The  ocean  had  grown  shallow — that  part,  at  least, 
covering  the  submerged  portion  of  North  America — ^its  bottom 
had  become  subject  to  slow,  alternate  elevation  and  depression, 
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giving  sometimes  land  and  sometimes  sea.*  When  land  ex- 
isted, beds  of  vegetable  matter  accumulated,  either  in  vast 
swamps,  or  otherwise^;  when  the  sea  prevailed,  these  beds 
were  flooded,  and  covered  with  layers  of  mud  and  sand. 

Thus,  alternately,  may  have  been  formed  the  strata  which 
have  sipce  become  the  coal,  shale  and  sandstone  of  our  Coal 
measures. 

331.  Origin  of  the  Sands  and  Clays  of  West  Tennessee. — The 
formations  peculiar  to  West  Tennessee,  wore  formed  long  afler 
the  others  had  been  raised  from  their  mother  ocean.  Never- 
theless, the  materials  of  these,  too,  were  deposited  from  water. 

The  Atlantic^  at  one  time^  owing  to  the  lower  level  which  the 
Southern  States  once  had,  appears  to  have  covered  a  wide  strip 
of  country  next  to  the  seaboard,  from  Virginia  around  to 
Texas,  and  to  have  extended  an  arm  up  the  Mississippi  basin, 
nearly  as  far  as  the  mouth  of  the  Ohio.  Almost  the  whole  of 
West  Tennessee,  and  a  great  extent  of  country  beyond  the 
Mississippi,  were  thus  covered.    (§  326.) 

Then  it  was  that  most  of  the  sands  and  clays  were  deposited ; 
then^  too,  the  shell  fish,  the  remains  of  which  now  constitute 
the  great  *^  shell-banks''  of  McNairy  and  adjoining  counties, 
lived  and  flourished  in  their  sea-water  home.     (§§  263-4.) 

332.  Subsequently;  by  the  gradual  upheaval  of  the  land,  and 
the  consequent  retiring  of  the  sea.  the  width  of  this  arm  was 
contracted  until  it  covered  but  a  third  of  the  district.  And  now 
the  fresh  water  from  the  North  began  to  prevail,  and  soon  ex- 
pelled that  of  the  sea^  or  in  other  words,  the  Mississippi, 
wide  and  lake-like,  at  first  began  its  career ;  the  arm  of  the 
sea  becomes  the  river. 

Then  were  deposited,  over  the  whole  area  covered  by  the 

*  It  may  appear  strange  to  some,  that  we  speak  so  freely  of  the  elevation  and  de- 
pression of  land.  It  fa,  nevertheless,  in  perfect  accordance  with  what  is  now  occurring. 
Although  our  own  coasts  are,  at  this  time,  stable— although  no  changes  in  the  relatiye 
level  of  land  and  sea  have  been  observed  with  reference  to  tA«n,  for  the  last  three 
hundred  years— yet  no  reason  can  be  assigned,  why,  long  before,  they  might  not  have 
occurred. 

It  is  certainly  true,  that  just  such  movements  are  now  'going  on  at  msay  points  upon 
the  globe.  It  has  been  demonstrated  that  six  hundred  miles  of  the  west  coast  of 
Greenland  has  been  slowly  sinking,  for  the  last  four  oenturies,  and  that  what  was  once 
dry  land,  is  now  sea-bottom.  On  the  other  hand,  parts  of  Sweden  are  experiencing  a 
oontrary  movement.  Many  like  examples  of  upheaval  and  wbtidenee,  known  to  have 
taken  place,  or  to  be  taking  place,  might  be  mentioned. 
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fresh  water,  the  strata  of  sand,  lignite;  gravel,  clay  and  loam, 
which  are  to  be  seen  in  the  Mississippi  Bluff.     (§  279.) 

333.  By  still  farther  npheaval,  those  strata,  too,  were  elevated 
above  the  waters,  the  Mississippi  was  drawn  into  narrow  limits, 
and,  with  increased  velocity  and  greater  power,  commenced 
the  work  of  carving  ont  or  excavating  from  the  sandy  and 
loamy  strata  just  formed,  the  present  Yalley,  many  miles  wide, 
in  which  are  the  low  "bottoms"  and  the  ever-changing  channel 
of  the  river. 

Bemnants  of  the  strata  cut  away,  crop  out  along  the  "  BlufP," 
and  run  back  eastward,  to  the  second  range  of  counties  parallel 
with  the  Mississippi. 

The  bottoms  have  been  formed,  removed,  and  formed  again, 
time  after  time,  during  the  progress  of  the  excavation  of  the 
Yalley,  and  are  still  subject  to  similar  changes. 

334.  The  Denudation  of  the  Formations  of  Middle  and  West 
Tennessee, — The  cutting  and  washing  away,  or,  as  geologists 
express  it,  the  denudation  of  certain  strata  by  the  Mississippi, 
has  just  been  referred  to.  The  older  rocks^  at  many  points, 
show  the  effects  of  such  cutting  and  removal  on  a  stupendous 
scale.  (§  325.)  The  agent  has  been  water,  but  when  and  how 
it  acted,  to  effect  these  results,  it  is  not  always  easy  to  deter- 
mine. Many  of  the  small  valleys  have  been  cut  out  by  the 
streams  which  flow  through  them,  but  there  are  no  existing 
causes  to  which  can  be  referred  the  excavation  of  the  great 
rocky  basins  of  Tennessee,  and  of  the  adjoining  States.  Much, 
doubtless,  has  been  done  by  oceanic  currents,  just  before,  or 
during,  the  time  of  the  upheaval  of  the  formations. 

335.  The  denudation  of  the  formations  in  Middle  and  West 
Tennessee,  is  more  easily  understood  than  that  of  those  farther 
east.  In  the  former  divisions,  the  rocks  are  approximately 
horizontal;  but  in  East  Tennessee  they  have  been  folded,  or 
wrinkled,  on  a  grand  scale,  and  in  many  cases,  dislocated  and 
thrown  upon  their  edges,  on  account  of  which,  the  geological 
structure  of  this  part  of  the  State  is  complicated,  and  the  action 
of  denuding  agencies  less  simple. 

336.  The  Central  Basin  of  Middle  Tennessee,  (§227,)  is  a  fine 
example  of  denudation.  It  has  been  dug  out  of  the  strata  of 
six  of  the  formations.    Originally,  when  continuous,  the  strata 
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rose  tip  in  a  slightly  elevated  domCy  the  summit  of  which  was 
over  the-central  part  of  Kutherford  County.  Taking  the  forma- 
tion of  the  flat  highlands  around  the  Basin  as  the  topmost  of  the 
dome,  the  amonnt  of  matter  removed  at  this  point,  could  not 
have  been  less,  in  vertical  thickness,  than  1300  feet. 

337.  Throughout  this  Basin,  remnants  of  the  Strata  have 
been  left  in  the  hills  and  ridges ;  these  remnants  always  occur- 
ring in  a  certain  order,  building  np  the  hills,  and  giving  to  them 
a  like  geological  structure.  All  sides  of  the  Basin  present  the 
out-cropping  edges  of  the  same  strata  in  the  same  order.  That 
the  hills  have  a  like  structure,  results,  necessarily,  from  the  na- 
ture of  the  case,  the  Basin  having  been  scooped  from  horizontal 
strata,  and  the  hills  and  ridges  being  simply  portions  left  by 
the  denuding  agencies. 

338.  What  these  agencies  were,  is  a  question  of  interest. 
The  simplest  theory  is,  that  the  work  has  been  done  by  run- 
ning water,  aided,  more  or  less,  by  frost.  The  waters  of  the 
Cumberland,  Duck,  and  Elk  Eivers^  are  now  at  work,  washing 
down  the  hill  sides,  and  deepening  the  lower  areas;  and  it  is 
not  improbable,  that  the  same  waters  commenced  the  excava- 
tion of  the  Basin,  each  branchy  creek,  and  rill,  doing  its  part  of 
the  work.  This,  of  course,  has  required  long  ages  of  time,  du- 
ring which,  the  streams  have  been  constantly  changing  and 
deepening  their  channels,  and  their  immediate  local  valleys. 
The  Basin  is  the  aggregate  result  of  the  work  of  all  the  streams, 
small  and  great. 

339.  In  the  First  Part  of  this  Report,  I  have  spoken  of  the 
narrow,  deep  valleys,  or  gorges,  through  which  many  of  the 
streams  flow  as  they  enter  the  Basin  on  its  eastern  side, 
(pp.  82  and  83.)  The  water- falls  spoken  of,  are  at  the  heads 
of  these  gorges.  The  deep  valleys  have  been  cut  out,  doubt- 
less, by  the  streams  which  now  run  through  them. 

In  each;  the  cutting  has  extended  as  far  up  as  the  '^falls;''  and 
here,  the  work  is  still  going  on,  the  falls  receding  year  after 
year,  more  or  less.  The  recession  of  these  falls  and  cascades  is 
exceedingly  slow,  but  not  the  less  real.  The  water  and  sand 
wear  away  the  rock  to  some  extent,  but  most  of  the  work  is 
accomplished  by  undermining.  The  series  of  strata  over  ;v7hich 
the  water  falls,  presents,  at  top,  hard  flinty  layers,  but  below, 
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fihale  and  limestone.  The  latter  strata  yield  to  the  action  of 
"water,  and  are  removed,  undermining  the  flinty  beds^  and 
causing  detached  masses  of  them,  to  faU  at  intervals. 

840.  The  removal  of  shale  below  the  upper  hard  layers,  very  often  forms 
along  the  sides  of  these  gorges,  and  especially  near  the  cascades,  and  some- 
times under  them,  sheltered  places  called  locally,  "  rockhouses  "  Where 
the  upper  flinty  layers  project  oat  boldly,  the  rockhouses  are  of  considera- 
ble size.  Their  most  interesting  feature  is,  that,  in  them,  are  often  found 
native  alum  and  eopperat.  These  salts  form  incrustations  on  the  crumbling 
surface  of  the  shale,  and  also  lumps  or  irregular  masses,  on  the  floors  of 
the  rockhouses. 

341.  The  Western  Valley,  (p.  104,)  is  another  interesting  ex- 
ample of  denudation.  Here,  the  Tennessee  and  its  local  tribu- 
taries, have  washed  a  rough  and  broken  valley,  out  of  very 
much  the  same  strata,  cut  into,  in  the  formation  of  the  Cen- 
tral Basin. 

342.  But  these  examples  become  small  affairs  when  we  come 
to  consider  the  vast  denudation  which  preceded,  and  which 
swept  away  the  formations,  above  those  out  of  which  |he 
Basin  and  Valley  mentioned,  were  excavated. 

The  two  great  formations  of  the  Cumberland  Table-land, 
(p.  66,) — the  Coal  Measures  above,  and  the  Mountain  Limestone 
below-— once  spreading  out  westward,  covered  the  whole  of 
Middle  and  West  Tennessee,  and  connected  toward  the  north- 
west, in  Kentucky,  with  the  same  formations.  But  now — ^ta- 
king the  uppermost  formation  first — of  this  great  expanse  of 
Coal  Measures,  with  the  exception  of  the  extensive  remnant 
left  in  the  Table-land,  and  a  few  inconsiderable  fragments  or 
outliers  associated  with  it,  nothing  now  remains  in  Tennessee; 
by  far  the  greater  part,  has  been  swept  away,  perhaps,  before 
the  denuding  power  of  submarine  rivers. 

343.  So  too,  the  Mountain  Limestone  has,  to  a  great  extent, 
disappeared.  Patches  of  it  remain  here  and  there,  in  the  hills 
and  ridges  near  the  western  side  of  the  Table-land.  But  west 
of  these,  from  the  entire  area  of  Middle  Tennessee,  it  has  been 
almost  wholly  removed. 

344.  The  Folding,  Dislocation  and  denudation  of  Strata  in  East 
Tennessee, — I  have  already  referred  to  the  folded  or  wrinkled, 
and  dislocated  condition  of  the  strata  in  East  Tennessee. 
(§  334.) 
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These  features  are  due  to  great  distorbanoe,  and  need  elucida- 
tion. 

The  strata  of  the  western  side  of  the  Cumberland  Table-land, 
though  much  cut  up  by  the  action  of  water,  are,  approximately 
horizontal,  which  position  they  retain,  with  a  few  local  excep- 
tions, more  than  half  way  across  the  Table-land.  Approach- 
ing the  eastern  limit  of  this  division,  however,  we  meet  with 
indications  of  a  remarkable  action.  The  strata  begin  to  lose 
their  horizontal  position  ;  they  are  more  or  less  inclined,  or  in 
technical  langaage,  they  dipj  and  otherwise,  exhibit  clear  eviden- 
ces of  having  been  crowded  up  in  long  straight  folds.  Proceeding 
eastward,  into  the  valley  of  East  Tennessee,  the  evidences  of  this 
folding,  become  more  marked.  Not  only,  have  the  strata  been 
folded,  but,  in  many  cases,  in  efforts  to  form  folds,  they  have 
been  split  into  long  ribbon-like  masses,  or  blocks,  which,  yield- 
ing to  the  force  producing  the  action,  have  been  crowded,  one 
upon  another,  like  thick  slates  or  tiles  on  a  roof,  the  edge  of 
one  overlapping  the  opposing  edge  of  the  other.  (See  §§  360 
and  444.)  The  folds,  the  ribbon-masses,  and  the  lines  of  junc- 
tion, all  run  lengthwise,  to  the  northeast  and  the  southwest. 

845.  To  conceive  the  better  of  the  force  concerned,  and  the  effects  produced, 
let  us  go  back  to  the  time  when  the  formations  of  East  Tennessee  were 
horizontal.  If,  now,  we  suppose,  a  vast  force  to  be  applied  along  the  south- 
eastern edge  of  these  horizontal  formations,  and  to  act  in  a  northwesterly 
direction,  the  strata,  if  not  able  to  resist,  would  yield  and  rise  up,  like 
thick  cloth,  in  great  wrinkles  or  folds,  or  else,  lacking  the  proper  degree  of 
flexibility,  would  break  along  lines  of  least  resiatance,  in  long  paraUol 
bands  or  ribbons,  which  would  be  crowded  together,  the  edge  of  one  over^ 
laping  the  adjacent  edge  of  the  other.  In  this  way,  indeed,  have  the  for- 
mations been  acted  upon,  and  such  the  folds  and  dislocations  produced.* 

Examples  of  these  folds  and  dislocations  are  given  below. 

346.  In  passing  eastward  across  the  Table-land,  the  first 
important  fold  of  the  strata  met  with  is  in  a  line  with  Crab 
Orchard  Mountain  (§  188)  and  Sequatchee  VaUey.  (§  140.)  Crab 
Orchard  Mountain  is  nothing  more  nor  less,  than  the  nearly 
unbroken  back  of  one  end  of  this  first  great  fold.  The  mount- 
ain, though  a  ridge  several  miles  long,  presents  but  a  very  small 
part  of  the  fold.  In  the  highest  part  of  the  mountain  the  fold 
rises  up  a  thousand  feet  above  the  level  of  the  Table-land,  the 

^The  lines  along  which  dislocation  and  lapping  have  oocorred,  are  called /otito. 
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strata  arching  over  in  a  striking  manner.  (See  section  on  the 
map.)  Sequatchee  Yalley,  though  a  great  trongh  in  the  bosom 
of  the  Table-land  and  so  different  from  the  mountain,  is  inti- 
mately related  to  the  same  fold.  To  this  indeed,  as  a  funda- 
mental cause,  they  both  alike  owe  their  existence. 

It  remains  to  trace  out  this  grand  flexure,  and  to  speak  of 
it  in  more  detail.    I  have  designated  it  throughout  as 

347.  The  Sequatchee  Fold. — It  commences  near  the  Emery 
Biver,  in  Morgan  County,  and  running  in  a  direct  course  to  the 
southwest,  forms  the  Crab  Orchard  Mountain  and  all  the  high 
points  between  it  and  the  head  of  Sequatchee  Valley. 

848.  At  **  Grab  Orchard  House  "  it  is  intersected  by  a  gap,  which  gives 
a  pass  for  the  Sparta  and  Kingston  road,  and  exposes  the  Mountain  Lim&- 
sUme  elevated  by  the/old  above  the  general  level  of  the  Table-land.*  A  few 
miles  farther  southwest  there  is  another  break  and  depression,  called 
Grasey  Oove^  which  also  exposes  the  limestone.  This  cove  is  a  curious 
basin  surrounded  by  mountains.  Its  existence  is  due  to  the  denudation  of 
a  section  of  the  fold.  Between  this  cove  and  Sequatchee  Valley  is  a  high 
mountain. 

349.  Proceeding  southwesterly  we  find  the  fold  following 
the  long  and  straight  Sequatchee  Valley  from  one  end  to  the 
other,  (§  140,)  and  continuing  in  the  same  direction,  to  the 
Alabama  line.  Eemarkablo  as  it  may  appear,  the  valley  has 
been  cut  out  along  the  back  of  this  great  flexure.  This  por- 
tion of  the  fold  appears  to  have  been  rent  open  along  its  sum- 
mit; water  has  thus  had  access  to  the  limestone  below,  and  by 
its  denuding  power  has  excavated  the  valley. 

In  the  Crab  Orchard  portion  the  hard  cap  rocks  were  not 
thus  rent,  the  softer  strata  in  consequence,  were  protected  and 
the  fold  left  nearly  intact  in  a  mountain  ridge. 

350.  The  following  diagram  will  throw  light  upon  the  char- 
acter of  the  fold  we  are  considering.  It  is  a  section  of  the 
formations  and  country  from  a  point  eight  miles  north  of  Jas- 
per, in  Marion  County,  to  the  eastern  base  of  Lookout  Mount- 
ain, its  length  being  about  twenty  miles.    There  are  several 

*  The  two  great  fonnations  of  the  Camberland  Table-land  are  the  Ooal  Mecuuret  and 
the  Mountain  LimeHone.  The  first  is  every  where  the  cap  formation  of  the  TaUe-land» 
the  latter  is  beneath  it.  (2175.)  The  fM  brings  up  the  limestone  above  the  general 
level,  and  at  the  point  mentioned  it  is  uncovered  by  the  superior  formation  and  ex- 
posed. 
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points  illnetrated  by  this  section,  to  which  reference  will  be 
made  hereafter.  What  concerns  ua  mostly  now,  is  the  portion 
representing  Seqnatehee  Valley  and  its  formations. 

SKmoN  AcxoBS  BnjuATCHKx  Vallit,  Ac,  to  Lookout  Uouhtaix. 


The  rollmting  Bra  the  romiMiaDi  repnaenled  i 

IV,  Knoi  Dolomlla.a.oi  V,  TienUm  uid  Kuhrllle.Sud  4;  VI,  Drettooe  Group, 
«.c;  VII.  Black  Shale,  1 1  VIII,  Silicaons,  8,*{  IX,UouiiUilDLime>toae,B,bi  X,  C(«] 
Hauarei.  8.    S«a  Chupter  V. 

The  bftodg  between  the  linet  repreeent  the  foTDiatioDi;  theae  are  nam- 
bered  in  accordance  witfa  the  tablei  in  the  next  obepter.  The  shaded  por- 
tioaa  between  the  unbroken  lines  are  the  fomuitiont  as  now  found;  the 
blank  portioDB  between  broken  lines  the  parte  of  formatlona  removed  hy 
denudation.  Two  restored  folds  are  represented — the  larger  ABO  the 
Sequatcbee  Fold;  the  smaller  B  F  L  that  of  the  yalley  of  Lookout  Creek. 
The  depression  In  the  shaded  part,  between  A  and  C,  is  Sn^uatchee  Vallej. 
A  is  the  edge  of  the  Table-land  on  the  northwest  side  of  the  vallej ;  0,  the 
edge  on  the  opposite  ude.  The  portion  of  the  Tableland  between  C  and 
D  is  WaUm'i  Sidgt.  (J1B3.)  D,  narrow  vallej  of  the  Tennessee  Biver; 
the  section  crosses  a  few  miles  above  Kelly's  Feriy.  E,  porUoo  of  Baccoon 
Hountain.  Depression  between  E  and  L,  Lookout  Valloy.  L,  Lookout 
Mountain. 

In  this  section  the  Seqnatehee  Fold  is  well  represented ;  its 
sammit  B,  was  greatly  elevated  above  the  level  of  the  Table* 
land.  The  amount  of  matter  removed  has  been  enormous.  No 
attempt  has  been  made  to  represent  the  rents  made,  doabtless, 
in  the  strata  when  elevated.  The  imagination  of  the  reader 
can  supply  these. 

It  ia  essential  to  state,  however,  that,  in  the  region  of  Jas- 
per and  southward  the  strata  have  been  fractured  along  the 
northwestern  side  of  the  fold,  and,  in  consequence,  have  been 
more  or  less  thrown  ont  of  the  positions  they  would  have,  had 
the  flexure  been  regular  as  represented  in  the  diagram. 

861.  The  following  cut,  taken  from  Ljell's  Elementary  Qeology,  will  be 
usefiil  in  illustrating  the  structure  of  Soquatchee  Talley,  as  well  as  that  of 
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Other  TslleyB  ftnd  ridges  in  Bast  Tenneeaee.  The  cut  «m  intended  ori|^- 
ubIIj  to  exhibit  the  structure  of  the  Swiei  Jural,  but  it  will  vuwer  m 
well  for  aome  of  our  mountain!  and  TBllef  a. 


J         ..^^Xj! 


»,  b,  c,  d,  e,  Oreat  rocky  laysrs  or  form»t  ins  whict  by  liUnI  prespure  hare  been 
etovded  op  )d1o  the  folds  A,  B,  mid  C  Boiti  B  and  C  are  unbroken  and  andenodsd, 
terming  longitnlght  rldgu.-  A,  hoveTer,  hu  bem  fractured  and  denuded  along  ita 
•ammit ;  tbua  a  trough  or  iMay  haa  basn  farmed  along  the  line  of  eleTstion. 

The  structure  of  Sequatchae  Vallej  resemblea  that  of  the  trough  A. 
The  former  valley  has,  howeTsr,  been  subjected  to  greater  and  deeper  de- 
nudation. In  the  out,  the  vallej  between  B  and  C  has  a  geological  struc- 
ture very  different  fW)m  that  at  A ;  it  ie  a  trough  between  two  great  folds. 
Manj  of  our  East  Tennessee  vallejs  have  a  similar  structure. 

352.  Before  presenting  the  above  illustrations  we  had  traced  . 
ont  the  Seqnatchee  Fold  to  the  Alabama  line.  It  docs  not  atop 
here.  It  eztende  on  a  long  way  into  Alabama.  In  fact,  the 
greater  part  of  it  ie  in  this  State,  its  southwestern  end  being 
near  the  junction  of  the  two  Warriors  within  forty  miles  of 
Tuscaloosa.  The  whole  length  of  the  fold,  commencing  at  the 
Emery,  in  TeunesBee,  and  extending  to  the  junction  mentioned, 
is  abont  226  miles.  And  for  this  whole  distance,  in  longitudi- 
nal direction,  it  is  straight,  or  at  most,  earring,  as  we  enter 
Alabama,  a  little  to  the  west. 

353.  The  fold,  including  its  geographical  and  geological 
featnree,  is  beantifnlly  symmetrical.  It  terminates  at  both 
ends  in  mountain  ridges,  these  ridges  sinking  away  with  the 
two  extremities  of  the  fold.  The  denuded  part  (Sequatcbee 
Valley  being  the  northeastern  end)  la  a  canoe-shaped,  beautiful 
trough,  in  which  are  small,  characteristic  ridges  and  valleys. 
This  trough  has  a  rim  of  Coal  Measures  all  around  it.    Ito 
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length  is  about  160  miles,  a  little  more  than  60  of  this  being 
in  Tennessee;  its  greatest  width  is  from  five  to  six  miles.  It 
has  a  fault  along  the  middle  part  of  its  western  side,  the  dis- 
placement bringing  the  Knox  strata  in  contact  with  the  Lower 
Carboniferous  rocks. 

The  Tennessee  Elver  bears  symmetrical  relations  to  this 
trough.  This  stream,  soon  after  leaving  Chattanooga,  breaks 
through  the  mountains  into  the  trough,  and  then,  turning  to 
the  southwest,  flows  in  it  for  more  than  50  miles.  At  Gunters- 
ville,  Ala.,  the  river  again  changes  its  course,  cuts  through  the 
mountain  barriers,  and  escapes  to  the  northwest.     (§  149.) 

The  town  of  Pikeville  is  near  the  northeastern  end  of  the 
trough,  and  Blount  Springs,  in  Alabama,  near  its  south- 
western.* 

Were  this  the  proper  place,  I  might  add  mach  more  with  reference  to 
this  most  interesting  fold  and  range.  I  have,  myself,  traversed  it,  and 
stood  upon  its  terminal  mountain  at  each  end)  traced  out  its  formations 
and  studied  their  changes,  and  I  desire  to  add  that,  in  the  investigation  of 
but  few  special  fields  have  I  bad  more  pleasure,  or  have  I  met  with  more 
to  point  me  to  the  great  Creator,  whose  work  it  is. 

354.  TJie  Elk  Fork  Dislocation, — This  is  an  example  of  a 
broken  fold,  resulting  in  a  dislocation  or  fault  In  going  east- 
ward, across  the  Table-land  near  the  Kentacky  line,  the  first 
noteworthy  disturbance  of  the  strata  met  with,  is  seen  in  the 
Valley  of  the  Elk  Fork,  a  tributary  of  the  Clear  Pork  of  Cum- 
berland Kiver.  This  valley  is  narrow,  and  deeply  set  in  the 
Table-land.  Its  head  is  at '<  Elk  Gap,"  in  the  very  midst  of 
high  mountains,  and  at  a  point  about  eleven  miles  a  little  north 
of  west  from  Jacksboro ;  from  this  point  it  extends  northeast- 
ward, into  Kentucky.     (See  §  144.) 

On  the  next  page  is  a  cross  section  that  this  valley  presents 
at  one  point.  The  section  shows  the  relative  positions  of  the 
mountains  bounding  the  valley,  the  formations  outcropping  in 
it,  and  the  gre&t  fault,  on  one  side  of  which^  the  lower  forma- 
tions have  been  forced  up  many  feet  out  of  place. 

*  The  following  towns  are  also  within  it :  Blountyille,  Warrenton,  Gnntersville,  Belle 
fonte,  Stevenson  and  Bridgeport,  Ala.,  and  Jasper  and  Dunlap,  Tennessee. 
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HoriMonUd  icaU  4000  Jeet  to  ths  meh, 
VerUeal       do    2000  do.    do.    do. 


On  the  right  is  Pine  Mountain,  a  high,  straight  ridge,  ({180,)  running  par- 
allel with  the  course  of  the  valley ;  in  fact,  the  valley  and  the  ridge  owe  their 
existence  to  the  same  ultimate  cause— the  special  elevation  and  dislocation 
we  are  considering. 

The  place  of  the  Fault  ^  indicated.  The  lowest  formation  appearing  at 
the  surface  on  the  right  hand  side  of  the  fault,  has  been  raised  between 
2000  and  3000  feet.  Its  counterpart  on  the  left,  is  that  distance  below  the 
surface.  Great  as  this  displacement  is,  there  are  some  in  East  Tennessee 
exceeding  it.  Faults  are  by  no  means  rare  east  of  the  Table-land,  some 
of  which  are  more  than  a  hundred  miles  in  length. 

The  Elk  Fork  elevation  is  about  in  a  line  with  the  Seqaatchee 
Fold,  bat  forms  no  part  of  it;  the  two  are  separated  by  a  great 
area  of  undisturbed  horizontal  rocks. 

355.  The  Yalley  of  Cove  Greek,  (§§  145  and  146,)  has  a  geo- 
logical  structure  similar  to  that  of  Elk  Fork,  but  the  fault  has 
not  displaced  the  formations  to  so  great  an  extent.  It  has,  on 
its  northeastern  side,  corresponding  to  Pine  Mountain,  a  sharp 
roof-like  ridge,  which  is  mostly  made  up  of  sandstones,  highly 
inclined.  This  remarkable  ridge,  as  it  escapes  from  the  narrow 
valley,  curves  around  to  the  northeast  and  skirts  the  mountain 
into  Virginia.  (§181.) 

35G.  The  fault  of  the  Elk  Fork  Yalley  (extending,  however, 
beyond  the  valley  proper,  into  Kentucky)  and  that  of  Cove 
Greek,  cut  off,  as  I  have  before  stated,  (§  146,)  a  large  block  o 
the  Table-land.    To  the  lateral  movement  of  this  great  mass, 
by  a  vast  power  acting  in  a  westerly  direction,  is  to  be  attrib- 
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nted  the  partial  elevation  and  the  fracture  of  the  Btrata  in  the 
valleyS;  as  well  as  the  npturning  of  the  rocks  in  Pine  Moun- 
^tain. 

357.  The  Sequatchee  fold,  and  the  broken  folds  just  men- 
tioned, are  the  only  great  disturbances  of  the  kind  that  I  have 
observed  within  the  area  of  the  Table-land.  At  a  number  of 
other  points,  as,  for  instance,  near  the  Davis  coal  bank,  in 
Cumberland  County,  disturbances  have  been  observed,  but 
they  are  comparatively  local.  These  local  uplifts  and  breaks 
are  exceptional^  but  they  foreshadow  the  greater  ones  further 
east,  where  folds  and  faults  are  the  rule. 

358.  The  Crested  Slope  of  the  Eastern  side  of  the  Table-land, — 
The  eastern  margin  of  the  Table-land  is  composed,  generally, 
of  the  upturned  edges  of  the  formations.  The  strata  are 
horizontal  back,  but  approaching  the  margin,  they  bend, 
more  or  less,  upward,  and  form  the  sharp  crest  which  so  dis- 
tinctly defines  the  Table-land  on  the  east.  The  sandstones  of 
the  Coal  Measures  generally  form  the  crest  of  the  margin,  while 
the  Mountain  Limestone,  the  Silicious  Group  and  the  Niagara- 
formations  to  be  noticed  further  on— outcrop  along  its  slope 
and  base.  In  some  few  cases,  great  blocks  of  the  Coal  MeaS' 
ures  have  been  detached  and  thrown  over  the  crest,  and  now 
rest  against  the  slope,  or  lie  flat  in  the  valley.  Such  frag- 
mentary masses  yield  coal  at  several  points,  as  at  Kimbro's, 
and  at  points  in  the  '*  Tennessee  Valley"  further  south. 

In  the  northern  part  of  the  State,  the  crest  formed  by  the 
upturned  edges  of  the  strata  becomes,  in  great  part,  detached 
from  the  body  of  the  mountain  back,  and  forms  a  sharp 
skirting  ridge,  of  which  I  have  already  spoken.  (§§  182 
and  183.) 

359.  Consideration  of  the  Folding,  etc,,  in  general,  Resumed. — 
The  fact  has  been  referred  to,  that,  passing  from  the  margin  of 
the  Table-land,  eastward,  the  folds  and  faults  become  great,  and 
occur  in  rapid  succession.  (§§  344  and  345.)  Having  reviewed 
the  features  of  several  special  examples,  we  go  back  to  the 
consideration  of  the  subject  more  in  general. 

Entering  the  Valley  of  East  Tennessee,  we  get  truly  into  the* 
region  of  disturbance.  This  Valley  and  the  Unaka  division, 
constitute  a  part  of  Tennessee  in  which  folds  and  dislocations 
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and,  in  conaeqnence,  dipping  strata,  are  the  mlo.  Here  tbe 
faults  and  the  position  of  the  rooks,  together  with  the  more  or 
less  destructible  nature  of  the  latter,  have  determined  the  phy- 
sical characteristics  of  the  surface.  (§§  93  and  94 ;  also  18 
and  19.)  They  have  given  direction  and  form  to  the  scores  of 
minor  valleys  and  ridges,  which  make  ap  the  fluted  area  of  the 
Great  Valley,  as  well  as  to  the  subordinate  ranges  and  deep 
coves  of  the  TJnaka  division. 

360.  The  following  general  section,  (and  in  part  ideal,)  from 
the  Table-land  across  the  valley  to  Unaka  Range  will  illustrate 
the  present  arrangement  of  the  formations  and  the  movements 
to  which  they  have  been  subjected.  (Compare  real  sections 
§  350,  354,  444,  &c.) 


The  vartical  seats  of  tfaia  leetign,  ft  mmt  be  recollected,  it  macli  grsater 
tban  the  horiiontal.  The  number  of  fold*  and  faults  is  less,  too,  than 
would  be  found  in  an  actual  section. 

T,  A,  B,  is  the  Table-laud.  At  T  the  formations  represented  by  the 
differently  shaded  bands,  are  horizontal ;  at  A  they  rise  in  a  moderate  fold, 
as  at  Crab  Orchard  Mountain,  (J  816;)  at  B  is  a  more  abrupt  fold,  and 
partly  denuded.    At  this  point  the  valley  ciammenaes.    IT,  principal  TJnaka 

The  valley  lies  between  B  and  V\  its  present  surface  is  represented  by 
the  line  dividing  the  light  and  heavy-shaded  portions.  The  folding  of 
the  formations  and  their  dialocstions  explain  themselves.  At  D,  E,  and 
H,  L,  are  dislocations.  B  and  E  were  once  united,  the  forma^ons  being 
continuous ;  but  in  the  great  movement  they  were  broken,  and  the  edge  D 
pressed  up  and  over  E.    This  will  serve  as  an  example  of  a/oull. 

The  light-shaded  portiinis  above  the  line  representing  the  surface  of  the 
valley  are  parts  of  folds,  An.,  supposed  to  have  been  removed  by  dennda- 
tion. 

361.  One  feature  illustrated  by  this  section  is,  the  folding  of 
the  rocks,  and  the  great  scale  upon  which  it  has  been  done. 
The  great  flexures  thus  formed  differ  in  magnitude;  most  of 
those  of  the  Table-land  are  moderate  in  elevation ;  many  of 
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those  of  the  valley  and  of  the  Unakas  are  thrown  up  and  over 
to  the  northwest  in  enormous  plaits. 

In  addition  to  the  greater  folds,  multitudes  of  subordinate  ones  occv^r  in 
the  strata.  Thus  the  formations  are  often  extensively  corrugated  as  they 
rise  in  the  great  flexures. 

362.  Another  feature  illustrated  is  the  dislocation  of  the  for- 
mations. Two  dislocations,  or  fatUts^  are  introduced.  The  dis- 
placements in  many  faults  are  very  great,  in  some  cases  amount- 
ing to  five  or  six  thousand  feet,  or  even  more.  Thus  the  two 
edges  of  a  broken  stratum  may  be  separated  more  than  a  mile 
in  vertical,  or  nearly  vertical,  distance.  One  edge  may  form 
the  crest  of  a  mountain,  while  the  other  is  a  mile  below,  buried 
beneath  a  valley. 

The  physical  and  geological  characteristics  of  East  Tennes- 
see are  now  easily  accounted  for. 

Ist.  A  striking  one  is  the  parallelism  of  valleys  and  ridges. 
(§  93.)  The  direction  of  these  conforms  to  that  of  the  folds  and 
dislocations.  The  strata,  thrown  up  edgewise,  and  cropping 
out  in  bands  of  unequal  hardness,  have  given  direction  to  de- 
nudation. Along  the  lines  of  rocks  easily  removed  by  water, 
such  as  blue  limestones  and  soft  shales,  the  valleys  have  been 
washed  out;  but  along  those  of  sandstones,  hard  slates  and 
fliinty  limestones,  ridges  have  been  left.  All  the  mountain  ridges 
within  the  valley  are,  at  least,  capped  off  with  hard  sandstones^ 
which  have  protected  the  softer  rocks  below.  To  these  protect- 
ing sandstones  the  ridges  owe  their  existence.  A  number  of 
them,  including  Clinch  and  Poweirs  Mountains,  have  a  great 
sheet  of  sandstone,  forming  one  slope  from  top  to  bottom,  and 
protecting  the  softer  rocks  seen  on  the  other  slope.  (See  also 
§§  103,  104,  and  on.)  The  sharp-crested,  and  "comby  "  ridges, 
(§  10^0  have  a  thin  sheet  of  hard  material,  sandstone  or  slates; 
this,  when  broken  down  at  intervals,  give  rise  to  the  notched 
or  comby  structure.  The  red  and  slaty  knobs  (§§  106, 110, 112, 
and  113)  are  accounted  for  much  in  the  same  way.  Some  of 
the  layers  are  hard,  and  have  resisted  denudation  more  or  less, 
but  being  thin,  have  not  been  able  to  form  continuous  ridges. 

2d.  The  occasional  vertical  position,  and  the  more  general 
dipping  of  the  rocks  to  the  southeast,  is  accounted  for.    By  the 
crowding  of  the  folds  over  to  the  north-west,  and  the  subse- 
Sig  10.    Vol,  1. 
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quent  denudation  of  their  sammits,  the  strata  have  neceesarilj 
been  left  dipping,  as  we  now  find  them.*  It  is,  too,  a  neces- 
sary result  of  thb  overlapping  of  the  formations  along  the  lines 
of  fracture  and  dislocation,  urged  as  they  have  been  from  the 
southeast. 

3d.  The  frequent  recurrence  of  the  same  formation,  or  rather 
of  the  same  aeries  of  formations^  seen  in  crossing  East  Tennes- 
see, is  accounted  for.  This,  also,  is  a  necessary  result  of  the 
peculiar  structure  developed.  In  traversing  the  edges  of  the 
formations,  from  the  southeast  to  the  northwest,  a  very  great 
variety  of  such  series  is  observed. 

In  the  first  place,  crossing  the  denuded  summit  of  a  fold,  we 
pass  successively  from  newer  to  older  formations,  until  we  reach 
the  turning  line,  or  axis ;  then  the  order  is  reversed.  Repre- 
senting the  formations  by  numbers,  and  the  axes  of  folds  by  a 
dot,  the  ^ries  thus  passed  over  will  be  indicated  by  combina- 
tions like  the  following:  8,  7,  6,  5,  4,  3,  2,-  2,  3,  4,  5,  6,  7,  8;  6, 
6,  4,  3,  2,-  2,  3,  4,  5,  6,  7;  7.  6,  5,-  5,  6,  7,  8,  etc. 

In  crossing  a  trough,  or  concave  flexure  between  two  folds, 
the  order  is  likewise  reversed^  but  the  upper  or  newer  forma- 
tions are  nearest  the  axis,  as  follows:  1,  2,  3,  4,-4,  3,  2;  4,  5,  6,- 
6,  5,  4,  3,  etc.,  etc. 

If  we  traverse  a  dislocation,  a  part  or  the  whole  of  the  series 
is  repeated  in  the  same  order.  Bepresenting  the  line  of  dis- 
placement by  a  hyphen,  such  series  may  be  thus  indicated :  7, 
6,  5,  4,-7;  6,  5,4;  9,8,7,6,5,4,-6,5,4;  4,  3, -  6, 7,  5,  4, 4,  etc., 
etc.  Combinations  of  these  different  classes,  in  great  variety, 
are  presented  in  nature. 

363.  Folds,  or  Uplifts,  and  Faults  in  Middle  Tennessee, — It 
has  been  stated  that  the  formations  are  approximately  horizon- 
tal in  Middle  Tennessee.  (§335.)  The  word  approximately 
was  properly  used,  since^  in  tracing  out  the  formations,  they 
are  often  seen  to  sink  and  rise  in  gentle  local  undulations,  and 
moreover,  are  found  to  have  a  general,  though  small,  inclina- 
tion or  dip  in  some  direction  or  other.  Yet,  notwithstanding 
this,  when  we  compare  their  position  with  that  of  their  coun- 
terparts in  East  Tennessee  we  can  almost  say  they  are  hori- 
zontal. 

*  When  the  aummit  of  a  fold  is  cut  bj  the  sarfiewse,  the  rocks  on  each  aide  may  dip  in 
opposite  directions,  etc.,  etc. 
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Bnt  there  are  exceptions  to  this  general  approximate  hori- 
zontal position  in  the  formations  of  the  Middle  Division.  I 
have  met  with  localities  here  in  which  are  presented,  though 
on  a  small  scale  comparatively,  the  folding  and  faulting  and 
high  inclination  of  strata  so  characteristic  of  East  Tennessee. 

364.  The  most  interesting  of  these  localities  is  in  the  region 
of  Cumberland  City,  a  small  town  on  the  Cumberland  Biver, 
in  Stewart  County.  This  town  is  on  the  side  of  an  elliptical 
area,  or  basin,  containing  six  or  seven  square  miles,  and  sur- 
rounded by  hills.  The  river  cuts  through  the  northern  end  of 
the  basin.  Wells  Creek  enters  it  on  the  south,  and  flows 
through  it  to  the  river.  From  this  circumstance  I  have  named 
it  the  Wells  Greek  Basin.  Within  this  area  the  strata  are  high- 
ly inclined.  We  have  here  indeed,  a  very  considerable  upheav- 
al of  the  formations.  The  strata  were  lifted  in  a  high  dome, 
the  top  of  which  has  been  worn  and  washed  away.  The  eleva- 
tion was  so  great  as  to  bring  to  the  light,  through  the  subse- 
quent denudation,  certain  low  strata  (upper  part  of  Form.  2,  c) 
no  where  else  to  be  seen  in  Middle  Tennessee.*  These  strata 
occupy  the  central  part,  and  a  large  part,  of  the  Basin.  They 
dip  at  high  angles  and,  at  some  points,  are  even  vertical,  form- 
ing low  '^hog-back''  ridges.  Outcropping  around  the  strata 
of  Form.  2,  c,  are  those  of  the  higher,  formations,  each  group 
appearing  successively  in  order,  the  rocks'"  dipping  away  from 
the  centre  of  the  Basin.  The  hard  rocks  of  the  siliceous  (8,  a) 
form  the  encircling  hills,  and,  with  the  Mountain  Limestone 
above,  (8,  b,)  constitute  the  formation  of  the  whole  country  out- 
side. 

866.  The  disturbance,  however,  has  not  been  confined  to  the  area  of  the 
Basin ;  it  has  extended  to  the  strata  beyond  its  limits.  This  is  seen  in  the 
blofiTs  on  the  river,  both  above  and  below  Oamberland  City.  In  these,  the 
strata  show  small  and  great  folds,  fractures,  dislocations,  and  inclinations 
at  all  angles,  all,  however,  so  far  as  seen,  being  confined  to  the  rocks  of 
the  Lower  Oarboniferous.  Coming  up  the  river,  the  first  bluff  in  which 
these  disturbances  are  seen  to  have  occurred  is  the  one  several  miles  be- 

*  When  I  first  saw  these  rocks  I  recognised  them  at  once  as  East  Tennessee  aeguoint- 
aneest  but  was  greatly  surprised  to  meet  with  them  here,  a  point  where,  of  all  other 
points  in  Middle  Tennessee,  I  least  expected  to  find  them,  as  in  all  this  country  one  of 
the  higher  formations,  the  Lower  Omhontferous,  is  brought  down  to  the  level  of  the 
Cumberland  River.  By  the  uplift  the  top  of  Form,  a,  c,  has  been  thrust  up  through  the 
Lower  Carboniferous,  as  well  as  through  all  the  i&terrening  beds,  the  elevation  of  the 
lowest  strata  being  not  less  than  2600  feet. 
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low  Cumberland  City,  known  to  river-men  as  the  Checkertd-hnue  blaC    In 
the  upper  part  of  thiB,  the  strata  are  boldly  bent  and  faulted. 

366.  Another  area  of  distnrbance  is  in  the  tipper  part  of  the 
valley  of  Flynn's  Creek,  in  Jackson  County.  This  area  is  lim- 
ited in  extent,  and  has  comparatively  little  importance,  yet 
the  formations  are  greatly  disturbed.  The  rocks  are  seen  to 
dip  at  high  angles,  and  are  occasionally  almost  vertical.  The 
valley  is  narrow,  and  the  hills  on  each  side  high.  In  their 
normal  position  the  siliceous  (8,  a)  is  at  the  top  of  the  series  of 
formations;  and  the  Black  Shale  (7)  next  below.  In  several 
places  both  are  brought  down,  by  great  folds  and  faults,  to  the 
bottom  of  the  valley,  and,  at  one  point,  may  be  seen  abutting 
against  the  Nashville  Formation.  One  fault  shows  a  displace- 
ment of  a  thousand  feet.  The  lines  of  disturbance  run  nearly 
north  and  south. 

367.  But,  by  far  the  most  important  elevation  of  the  strata 
in  Middle  Tennessee  was  the  wide  dome,  the  decapitation  and 
denudation  of  which  have  given  us  the  Central  Basin,  (pp.  81 
and  97.)  This  can  hardly  be  considered  a  local  disturbance ; 
it  covers  too  great  an  area.  The  strata  were  not  folded  ab- 
ruptly, nor  broken  and  displaced ;  they  were  elevated  not  more 
than  six  or  seven  hundred  feet  in  a  dome,  whose  <iross-section 
is  about  a  hundred  miles  in  length.  The  highest  part  of  this 
was  over  a  point  not  far  from  Murfreesboro',  in  Butherford 
County.  From  above  this  point,  as  stated  before,  (§  336,)  not 
less  than  1300  feet  of  rock  have  been  removed.  Here  the  low- 
est strata  of  the  Central  Basin  are  to  be  seen,  and,  with  the 
exception  of  Formation  2,  exposed  in  the  Wells  Creek  Basin, 
(§  364,)  the  lowest  in  Tennessee  west  of  the  Cumberland  Ta- 
ble-land. From  this  central  point  the  strata  dip  at  a  low  angle 
in  every  direction,  but  less  in  the  northeasterly  and  southwest- 
erly than  in  other  directions.  In  passing  from  the  central  area 
of  the  Basin,  in  any  course  to  its  rim,  we  cross  in  succession, 
the  formations  seen  in  this  part  of  the  State.  (§  208.)  These 
outcrop  approximately  in  concentric  bands.  The  formation  of 
the  rim  is  the  same  as  that  of  the  hills  which  encircle  the  com- 
paratively small  Wells  Creek  Basin. 

368.  This  dome  like  elevation  of  Middle  Tennessee  is  some- 
times associated  with  a  similar  elevation  of  the  strata  further 
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north,  within  an  area  divided  among  the  States  of  Kentucky^ 
Ohio  and  Indiana.  The  City  of  Cincinnati  is  about  the  centre 
of  this  area.  The  elevation  in  Tennessee,  and  that  in  the  Cin- 
cinnati area^  doubtless  occurred  at  the  same  time,  and  are  'per- 
Jiaps  parts  of  a  single  line,  or  axis,  of  elevation  extending  from 
Tennessee  to  Ohio.  The  elevation,  however,  was  greater  in 
the  Cincinnati  and  Tennessee  parts  than  in  the  intermediate 
portion.  This  line  of  elevation  is  sometimes  called  the  ancin- 
nati  axis,    (p.  8,  note,) 


i 
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CHAPTEB  V. 

ENUMERATION   AND   SEQUENCE   OP   FORMATIONS   IN 

TENNESSEE. 

FORMATIOirS  KXJMBSRKD  AVB  TABirLATXD— COUFASATITS  TOFOOBAPHI- 
OAL  AKD  8TBUCTURAL  IMPOBTAKCB — ^THX  COUFLBTS  BBRIE8  X8TAB- 
LISHBD  BT  OXOLOGISTB — ^UKABBIDOXD  TABLB  OF  TXNHES8XX  TOBMA- 
TZ0H8. 

369.  The  Formations  Numbered  and  Concisely  Tabulated, — 
The  rocks  of  Tennessee  are,  in  this  Beport,  grouped  into 
Thirteen  Principal  Formations.  (§  318.)  Most  of  these  are 
natural,  and  may  be  considered  as  established;  others  are 
provisional,  and  may  be  changed.  A  number  of  them  include 
minor  groups  of  more  or  less  importance,  and  to  these^  also,  as 
as  matter  of  convenience,  the  name  Formation  will  sometimes 
be  applied.  The  main  groups,  commencing  with  the  lowest  in 
the  series,  are  numbered  consecutively,  from  1  to  13 ;  and  their 
subdivisions  are  designated  by  adding  letters  to  these  num- 
bers. 

On  this  and  the  next  page,  is  a  table  giving  the  names  of  the 
formations,  and  the  order  in  which  they  occur.  It  is  to  be 
read  from  the  bottom,  upward,  1  being  the  lowest  formation 

and  13  the  topmost. 

» 

Abbidgxd  Table  or  Tennessee  Fobmations. 

♦ 

18.    Alinvimn.       .  .  -        (Most  recent  and  Uytmoet.) 

12.    Bluff  OroiiPy       .  .  •  -  Post  Txbtiabt. 

12,  6.  BLUFF  LOAM,      -  -  •«  " 

12,  a.  BLUFF  GRAVEL,      -  -      «  " 

11.   Vertiary  dronp,     -        -  Tbbtiabt. 

11,  c  BLUFF  LIGNITE,  {promnoniO,)     "  «       ? 

11,  b.  ORANGE  SAND,  (or  La  Orange)^  ^^  «. 

(7roi9>,)  -  -  J 

11,  a,  PORTER'S  CREEB:  GROUP,  \  ,^  „       • 

(jprovinanalf)  .      -     .       j 
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10. 

Oretaceons,       ... 

( 

Debtacbous. 

10,  c,  RIPLEY  GROUP,  (proviiioMl,)     - 
10,  b.  GREEN  SAND,  {8heU  bed,)      - 
10,  a.  eOPPEE  SAND,      - 

u 
it 
u 

9. 

Goal  BdCeasnres, 

-  CABBOKirXBOUB. 

8. 

bower  Carbonlftronst 

8>  6.  MOUNTAIN  LIMESTONE, 

(t 

8,  a.  SILICEOUS,  - 

«( 

7. 

Black  Shale,      - 

Dbyonian. 

6. 

bower  Belderber^Ti 

Uppxs  Silvbiak. 

6. 

anagara,  -         •         -         - 

6,  d.  MENISCUS  LIMESTONE, 
(SneedtilU  LimesUme,) 

6,  e,  DYESTONE  GROUP,    - 

CI 

}" 

u 
u 
c< 

6,  b.  WHITE  OAK  MT.  SAND- 
STONES,   - 

}" 

il 

6,  a.  CLINCH  MT.  SANDSTONE, 
{MedimOf) 

}" 

u          - 

4. 

XVashville,  or  XVash, 

LOWKB  SlLimTAN. 

8. 

Trenton,  or  &ebanon>  - 

i( 

1 

2. 

Potsdam,        .... 

u 

u 

2,  c.  KNOX,  or  KNOXVILLE, 

u 

a 

2,  </^^.  Knox  Dolomite, 
2,</^  Knox  Shalb, 
2,  </.    Knox  Sandstone, 

11 

tt 
u 
u 

2,  b.  CHILHOWEE  SANDSTONE, 
(Potsdam  proper;)    - 

2,  0.  OCOEE  GROUP,  (Bogoie,)  - 

It 

u 

1.     SdCetamorphic,  i^ozoU,)  (Oideetand 
Lowest,)        .  .  .  . 


}" 


il 


370.  Comparative  Topographical  and  Structural  Importance  of 
the  Formations. — It  miiRt  not  be  inferred  that  groups  of  the 
8ame  rank  in  the  table,  are  of  equal  importance  in  their  rela- 
tions to  the  topography  and  rocky  structure  of  the  State. 
This  is  far  from  being  the  case.  Several  of  them  have  very 
little  importance  of  this  kind.  The  Black  Shale,  for  instance, 
though  a  wide-spreading  formation,  and,  in  other  respects,  one 
fall  of  interest,  contributes  little  to  the  topography,  or  to  the 
rocky  mass  of  the  State.  Again,  any  one,  even  of  the  sub- 
groups 2,  a,  2,  h  and  2,  c,  has  more  topographical  importance  than 
have  the  groups  5,  d,  (excluding  5a,)  6  and  7  together.     The  in- 
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terost  attached  to  tho  formations  in  making  np  the  surface  of 
the  State,  or  as  elements  in  its  structure,  is,  in  a  measure,  pro- 
portionate to  their  respective  thicknesses.  JDhere  are,  how- 
ever, other  characters  to  be  considered,  as,  for  instance,  hard- 
ness and  durability. 

371.  In  thickness,  as  will  be  seen  further  on,  the  leading 
formations  differ  much.  While  the  Potsdam  (2)  is  many 
thousand  feet  thick,  most  of  the  others  are  not  as  many  hun- 
dred, and  some  of  them  do  not  reach  one  hundred.  It  is  to  be 
remarked,  however,  that  several  of  those,  which,  in  Tennessee, 
are  thin,  increase  in  thickness  when  traced  into  other  States. 

372.  The  Thinning  out  of  Formations  in  Tennessee, — The 
formations  occurring  in  the  States  of  New  York  and  Pennsyl- 
vania, present  quite  a  complete  series,  which  is  often  referred 
to  as  a  standard,  by  American  geologists.  Several  of  the 
numbers  of  this  series,  though  very  thick  in  the  States  men- 
tioned, grow  thinner  when  traced  southward,  and  finally,  thin 
out,  and  disappear  before  reaching  Tennessee.  Others,  ex- 
tending further  south  or  southwest,  have  their  feather  edges  in 
Tennessee;  as,  for  instance,  the  Lower  Selderberg,  and,  to  a 
certain  extent,  the  Black  Shale,  as  well  as  the  sub-group  of 
the  Niagara — the  Clinch  Mountain  Sandstone,  The  Tennessee 
series  is,  therefore,  less  complete  than  the  northern.  Not  only 
are  some  of  the  formations  wholly  absent,  but  others  are  re- 
duced to  very  thin  beds. 

373.  But  further :  certain  Alabama  and  Mississippi  forma- 
tions run  out  in  Tennessee,  as  well  as  some  of  the  northern  ones. 
This  is  true  of  the  sub-groups  of  the  OretaceouSj  which,  in  the 
States  mentioned,  are  very  heavy,  but  in  Tennessee,  thin  out 
and  disappear. 

This  absence  and  thinning  out  of  formations,  is  one  of  the 
geological  peculiarities  of  Tennessee, 

374.  The  Complete  Series  of  Formations  as  established  by  Ot- 
ologists,— ^In  order  to  be  able  to  compare  the  Tennessee  series 
with  the  general  one  made  out  by  geologists,  I  give  the  latter 
as  found  in  Dr.  Dana's  most  excellent  Text-Book,  and  what  the 
author  says  in  explanation. 

But  first,  the  reader  must  bear  in  mind  that  the  strata  were 
formed  in  succession,  and  that  each  stratum,  more  or  less  loaded 
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with  organic  remains,  is  part  of  a  record  of  the  changes,  both  phy- 
sical and  organic,  that  were  going  on  daring  a  certain  portion 
of  past  time.  (§§  327  to  329,  inclusive.)  The  strata  are  thus 
the  leaves  of  a  great  book,  in  which  may  be  read  the  history 
of  changes  in  the  oceans  and  lands,  in  the  atmosphere  and 
climate,  in  plants  and  animals;  the  history,  in  a  word,  of  the 
earth's  physical  and  organic  progress.  The  formations  may 
be  regarded  as  chapters  in  the  history,  each  containing  the 
record  of  a  period,  or  part  of  a  period.  By  careful  study  of 
the  whole  series  of  formations,  especially  with  reference  to 
organic  remains,  it  is  found  that  the  history  is  divided  into 
several  distinct  ^ar^s,  (groups  of  formations,)  each  the  record 
of  a  great  age,  embracing  several  periods.  Corresponding  to 
these  parts,  we  have  as  many  ages.  In  Dana's  own  words,  the 
following  have  been  ascertained  :  * 

'*(1.)  There  was,  ^r«<,  an  age,  or  division  of  time,  when  there  was  no 
life  on  the  globe ;  or,  if  any  existed,  this  was  true  only  in  the  latter  part 
of  the  age,  and  the  life  was  probably  of  the  very  simplest  kind. 

(2.)  There  was  next  an  age,  when  SheUa,  MoUtukt^  OoraU,  Orinoida  and 
TrUobiUtf  abounded  in  the  oceans,  when  the  continents  were  almost  all 
beneath  the  salt  waters,  and  when  there  was,  as  far  as  has  been  ascertained, 
no  terrestrial  life. 

(8.)  There  was  next  an  age,  when,  besides  Shells,  Corals,  Crinoids,  Trilo- 
bites  and  Worms,  there  were  Fiahea  in  the  waters,  and  when  the  lands, 
though  yet  small,  began  to  be  covered  with  vegetation. 

(4.)  There  was  next  an  age,  when  the  continents  were  at  many  succes- 
sive times  largely  dry  or  marshy  land,  and  the  land  was  densely  overgrown 
with  treeij  ahruba  and  amaller  planta,  of  the  remains  of  which  plants,  the  great 
coal-beds  were  made.  In  animal  life,  there  were,  besides  the  kinds  already 
mentioned,  various  Amphibvana  and  some  other  ReptUea  of  inferior  tribes. 

(6.)  There  was  next  an  age,  when  XeptiUa  were  exceedingly  abundant, 
far  outnumbering  and  exceeding  in  variety,  and  many,  also,  in  size,  and 
even  in  rank,  those  of  the  present  day. 

(6.)  There  was  next  an  age,  when  the  Reptiles  had  dwindled,  and  Mam' 
mala  or  Quadrupeda  were  in  great  numbers  over  the  continents ;  and  the 
size  of  these  Quadrupeds,  like  that  of  the  Reptiles  in  the  preceding  age,  was 
far  greater  than  the  size  of  modem  species. 

(7.)  After  this  came  Man^  and  the  progress  of  life  here  ended. 

The  above-mentioned  ages  in  the  progress  of  life  and  the  earth's  history, 
have  received  the  following  names : 

*  Text-book  of  Oeology,  pp.  63-66. 
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1.  Aeocc  Timx  om  Aaa. — The  nsms  ia  from  the  Greek  a,  nof  oi  infAMtf, 
BDd  fM,  It/*. 

2.  Aqe  or  MoLLimKB,  or  the  Silubiait  Aax. 
8.  Agi  or  Fishes,  or  the  Dktom ian  Aob. 

4.  Aob  or  Coal-plaktb,  or  ibe  OABBONiTERona  Aaa. 
6.  Age  or  Rbptii.es,  or  the  Beftilian  Age. 

6.  Age  Qr  Haumatb,  ot  the  Hawhalum  Aob. 

7.  Age  op  Mak. 

The  Bret  of  theae  ages— the  ^»h«— standi  apart  u  the  preparatory  tim« 
for  the  comTuencement  of  the  BjBtenu  of  life.  The  next  three  ages  were 
alike  in  many  reapects,  aepeciatlj  in  the  air  of  antiquity  perrading  the 
tribe*  that  then  liTed,  the  ihella,   orinoids,  corala,  flahea,   coal-planta,  M>d 
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reptiles  belonging  to  tribes  that  are  now  wholly  or  nearly  extinct.  The 
era  of  these  ages  has,  therefore,  been  appropriately  called  Paleozoic  time^ 
the  word  Paleozoic^  coming  from  the  Greek  palaioSj  ancient^  and  zot^  life. 

The  next  age  was  ushered  in  after  the  extinction  of  many  of  the  Paleo- 
Eoic  tribes,  and  its  own  peculiar  life  approximated  more  to  that  of  the 
existing  world.  Yet  it  was  still  made  up  wholly  of  extinct  species,  and 
the  most  prominent  of  the  tribes  and  genera  disappeared  before,  or  at  is 
close.  This  age  corresponds  to  Medieval  time  in  geological  history,  and  is 
called  Mesozoie  time^  from  the  Greek  mesoa,  middle,  and  zoe,  life. 

The  next  age  was  decidedly  modern  in  the  aspect  of  its  species,  the 
higher  as  well  as  lower,  although  only  a  few  of  those  of  its  later  epochs 
survive  into  the  age  of  Han.  It  is  called  Oenozoic  Hme^  from  the  6re^ 
hdnoB,  recent,  and  soe,  life^  (the  at  of  the  Greek  words  always  becoming  e 
in  English,  as,  for  example,  in  eiher^  from  the  Greek  aither,) 

The  following  are,  then,  the  grand  di?isions  of  geological  time,  adopted  : 

I.   AZOIO  TiMB. 

II.  Paleozoic  Tims,  including  (I)  The  Age  of  Mollusks,  or  Silurian ;  (2) 
The  Age  of  Fishes,  or  Devonian ;  (8)  The  Age  of  Coal-plants,  or  Carbon* 
iferouB. 

III.  Mesozoic  Tilts,  including  the  Beptilian  Age. 
ly.  Cekozoic  Time,  including  the  Mammalian  Ag4. 
y.  The  Age  of  Mind,  or  the  Human  Era. 

The  foregoing  section  represents  the  successive  formations  of  the  globe, 
arranged  in  the  order  of  time,  with  the  subdivisions  corresponding  to  the 
Ages  and  Periods. 

The  various  strata  in  the  formations  of  an  age,  are  very  diversified  in  char- 
acter, limestones  being  overlaid  abruptly  by  sandstones,  conglomerates  or 
shales,  or  either  of  these  last,  by  limestones ;  and  each  may  be  very  differ- 
ent from  the  following  in  its  fossils.  These  abrupt  transitions  in  the  strata 
are  proofs  that  there  were  great  changes,  at  times,  in  the  conditions  of  the 
region  where  the  strata  were  formed;  and  the  transitions  in  the  kinds  of 
fossils  are  evidence  of  great  destruction,  at  intervals,  in  the  life  of  the 
seas.  Such  transitions,  therefore,  naturally  divide  off  the  ages  into  smaller 
portions  of  time,  or />mod!8,  as  they  are  called.  By  transitions  similar  in 
kind,  but  not  so  great,  periods  may  often  be  subdivided  into  still  smaller 
parts  or  epochs. 

In  the  preceding  section.  Azoic  is  at  the  bottom,  on  the  left;  above  it, 
there  are  the  names  SHuriany  Devonian,  and  so  on ;  and  the  names  of  the 
Periods,  PoUdam^  Trenton^  etc.,  dividing  off  these  Ages,  on  the  right. 

The  names  of  the  Periods  in  the  first  part  of  the  section  (those  of  the 
Paleozoic)  are  derived  f^om  the  names  of  American  rocks.  The  names  in 
the  other  parts  are  mostly  European,  as  the  series  of  rocks  it  contains 
(those  of  Mesozoic  and  Oenozoic  time)  are  more  complete  in  Europe  than  in 
America. 

375.  The  section  given  is  Dana's,  with  the  exception  of  the 
right  hand  column.    In  this  I  have  introduced  the  names  of 
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the  leading  Tennessee  divisions,  or  formations;  as  given  in  the 
table  on  page  150.  These,  so  far  as  they  go,  correspond  to 
Dana's  periods.  It  will  be  seen  that  eigJU  of  the  spaces  in  the 
Tennessee  column  are  blank.  These  are  the  geological  hori- 
zons, which,  though  well  developed  elsewhere,  are  not  repre. 
sented  in  Tennessee.    (§§  372-3.) 

376.  It  will  be  seen  that  the  blank  opposite  the  Gomiferous 
period  is  marked  doubtful.  I  have  seen,  at  a  few  points,  a  thin 
local  limestone  containing  corals,  which  may  prove  to  be  a  mem- 
ber of  this  formation.  The  evidence,  however,  is  by  no  means 
satisfactory,  and,  for  the  present,  the  bed  is  included  in  the 
formation  next  below. 

377.  The  Black  Shale  is  all  that  represents  the  Hamilton  Pe- 
riod. In  New  York,  the  Strata  pertaining  to  this  have  a  maxi- 
mum thickness  of  1200  feet.  In  Tennessee,  its  upper  part 
alone  is  represented  by  the  Black  Shale,  with  a  thickness  rarely 
reaching  100  feet.  In  New  York,  this  upper  part  is  called  the 
Qenesee  Shale, 

Excepting  the  Hamilton,  and  those  followed  by  a  blank,  all 
the  remaining  periods  are  well  represented  in  Tennessee, 

378.  Unabridged  Table  of  Tennessee  Formations, — Below  is 
presented  an  unabridged  tabular  view  of  the  formations  and 
their  divisions,  as  found  in  Tennessee.  It  is  an  expansion  of 
the  Table  given  on  page  150.  Important  localities  are  also 
mentioned,  and,  in  some  instances,  topographical  relations. 

The  Table  begins  with  the  lowest  group,  and  ascends  through 
the  series. 

Tabular  View  of  Tennessee  Formations. 
1.    BdCetamorphic. 

Characters, — Altered  rocks — Azoic  or  Eozoic  in  part,  moant- 
ain-making. 

Thiekneta  many  thousand  feet. 
SxampUi, — ^The  taloose  slates,  in  part,  of  Beech  Mountain 
and  Slate  Face,  in  Johnson  County.    Gneissoid  rocks  of 
Stone  Mountain. 
The  Byenitic  gneiss  of  Roan  Mountain. 
The  gneiss  and  mica  slate  of  the  Great  Bald,  in  Wash- 
ington. . 
The  talcose  slates  and  hornblendio  beds  of  Duoktown. 
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2.      PotSdaUL     LOWBB  SlLUBIAV, 

Smbraces  three  great  sub-groaps, 
2,0.  Ocoee  eongUtmeraU  and  $laieSf 
2jb.  Chilhowee  aandaUmef  and 
2,e.  Knox  Qroup, 

2,0.  OCOEE. 

Char. — Semi-metamorphic,  Eozoio;  moaBtain^making. 

T/uchui9, 10,000  feet  7 
JEx, — The  conglomerates  and  alates  of  the  Ocoee  Biver. 

Semi-talcoBe   slates   and   conglomerates    of    Monroe 
County. 

Conglomerate  and  slates  of  the  Little  Tennessee  River. 

Slates  of  the  West  Fork  of  Little  Pigeon,  in  Sevier 
County. 

Conglomerates  and  slates  of  the  Smoky  Mountain,  in 
Sevier  County. 

Conglomerates  and  slates  on  the  French  Broad,  in  the 
eastern  part  of  Cocke  County. 

Bocks  of  the  Big  Butt,  in  Greene  County. 

Conglomerate  of  the  Laurel  Gap  of  Iron  Mountain,  in 
Johnson  County. 

2,6.  CHILHOWEE  SANDSTONE. 

Char, — Sandstones  and  sandy  shales ;  mountain-making. 
ThiekneMj  2000  feet    ({  482.) 

JSx, — Sandstones  and  sandy  shales  of  Chilhowee  Mountain, 
and  of  all  the  great  outliers  of  the  Unaka  range,  includ- 
ing Holston  and  Iron  Mountains ;  Cherokee  and  Buffalo 
Mountains',  Faint  Mountain;  English's  Mountain;  Chil- 
howee, Guide,  and  Star's  Mountains,  etc. 

2,c.  KNOX  GROUP. 

A  triple  Formation,  in  ascending  order,  as  follows : 
2,c^.    Knox  SancUtonSf 
2,(/^  Knox  Shale,  and 
2,e^^^  Knox  DolomiU. 

2,6^.  Knox  Sakdstokx. 

Char, — Hard  sandstones  and  shales,  of  different  colors — 
strata  often  charged  with  sea-weeds. 

Contains,  at  some  points,  interpolated  layers  of  dolo- 
mite. 

The  sandstones  make  sharp-crested  and  <H)omby"  ridges. 
(J  106;) 

Thiehu98,  800  to  1000  feet    ({  616.) 
Ex, — The  rooks  of  Comby  Bidge,  in  Hancock  and  Grainger 
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Counties ;  of  Webb  a  Bidge,  in  Knox,  and  Poor  Valley 
Bidge,  in  Grainger;  of  Beaver,  Bull  Bun,  and  Pine 
Bidges,  crossed  in  going  from  Knozville  to  Olinton ;  of 
Piny  Bidge,  between  Clinton  and  Walden's  Bidge;  of 
Bays  Mountain  forming  tbe  soutbeast  boundary  of  Knox 
County;  of  tbe  Bidge  west  of  Bogersville,  etc. 

2,c^^.  Knox  Shale. 

Char. — Variegated  shales,  containing,  occasionally,  layers  of 
blue  oolitic  dolomite  and  limestone— these,  at  points,  fos- 
Biliferous.    Valley-making. 

Thi^hiitu,  1500  to  2000  feet.    ({  624.) 

^.— The  rooks  of  Poor  Valley,  in  Knox  County;  of  Hinds' 
Valley,  west  of  Black  Oak  Bidge;  of  Bull  Bun  Valley, 
and  of  Wolf  Valley—the  latter  west  of  Chestnut  Bidge; 
of  Walker's  Valley,  in  which  Cleveland  is  located,  and 
of  Mouse  Creek  and  Candy's  Creek  Valleys ;  of  the  Val- 
leys of  the  two  Cheetna  Creeks ;  of  Carter's,  and  of  Stan- 
ley Valley,  in  Hawkins ;  of  the  Valley  of  Biohland  Creek, 
in  Grainger,  etc. 

2,c'^^.  Kkox  Dolomite. 
Char, — A  great  series  of  heavy-bedded  dolomites  and  lime- 
stones, mostly  the  former.  Lowest  strata,  blue  oolitic, 
and  often  fossiliferous ;  strata  next  above,  dark  gray  and 
granular ;  upper  strata,  light  gray.  Upper  part  contains 
layers  of  chert.  Bidge-making.  (2  104.) 
ThickMM,  4000  feet.    (2  641.) 

Ez, — The  strata  of  Knoxville;  these  belong  to  the  upper 
part. 

The  rocks  of  Black  Oak,  Copper,  and  Chestnut  Bidges, 
between  Knoxville  and  Clinch  Biver. 

The  rocks  of  Missionary  Bidge  east  of  Chattanooga, 
and  of  many  other  ridges  in  East  Tennessee. 

The  rocks,  in  part,  of  Tazewell,  Kingston  and  Chatta- 
nooga ;  the  rocks  of  Blountville,  Jonesboro'  and  Greene- 
ville ;  of  Dandridge  and  Maryville ;  in  part  of  Newport 
and  Athens ;  of  New  Market,  Loudon,  Pikeville,  Benton, 
etc 

The  rocks  of  the  central  area  of  the  Wells'  Creek  Basin, 
in  Stewart  County,  Middle  Tennessee,  etc,  etc. 


8.   Trenton,  or  Xiebanon. 

CAor. — Blue  and  dove -colored  limestones,  thick  and  thin- 
bedded.    Highly  fossiliferous. 
Li  East  Tennessee,  including  the  Nashville  strata,  gen* 
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erally  vaUey-inaking ;  tdao  (the  upper  shale  part)  making 
knobby  belU. 

In  Middle  Tennessee  (with  the  Nashville  formation) 
the  mass  out  of  which  the  Central  Basin  has,  for  the  most 
part,  been  ezcavated. 

Thickne8$f  in  East  Tennessee,  weludmg  the  NaskviUe 
roeks^  2600  (?)  feet. 

Thieknegtf  in  Middle  Tennessee,  not  including  NoBhrnUe, 
600  feet. 
Fz, — In  East  Tennessee,  including  NaahvilU  roekt:  The 
Maclurea  blue  limestone  of  Kingsport,  in  Sullivan ;  of 
Strawberry  Plains,  of  Lenoirs,  etc.;  the  variegat<fd  mar- 
bles of  Hawkins,  Knox  and  other  counties ;  the  iron-lime- 
stone of  the  red  knobs  in  Knox,  Blount,  Monroe,  Mo- 
Minn  and  Bradley;  the  shales  of  Lick  Creek,  in  Greene; 
and  of  the  knobby  regions  of  Sullivan,  Cocke,  SoTier, 
etc;  the  rocks  of  a  number  of  fine  valley-ranges  between 
the  Holston  and  the  East  Tennessee  and  Georgia  Rail- 
road on  the  southeast,  and  the  Cumberland  Table-land 
on  the  northwest;  the  rocks,  in  part  of  Tazewell,  Jacks- 
boro'i  Clinton,  Greensville,  Newport,  Washington, 
Athens ;  those  of  Sevierville,  Decatur,  Georgetown,  etc. 

In  Middle  Tennessee,  not  including  the  NaahvilU  roeka : 
The  rooks  of  Lebanon,  Murfreesboro',  Shelbyville,  Lewis- 
burg;  Campbollville,  in  Giles;  Duck  Biver  Bluffs,  at  Co- 
lumbia ;  Woodbury,  in  Cannon ;   Liberty,  in  Smith,  etc 

4.   XVashTllle,  or  XVash. 

Char, — In  East  Tennessee,  in  part  shales;  in  Middle  Ten- 
nessee, mostly  limestone.  All  fossil iferous,  limestones 
highly  so. 

In  East  Tennessee,  as  above  stated,  writh  the  Trenton, 
valley-making ;  the  shale,  in  th^  southeastern  part  of  the 
valley,  making  knobby  belts. 

In  Middle  Tennessee,  with  the  TWiUofi,  the  rocks,  for 
the  most  part,  of  the  Central  Basin. 

Thiekneea,  in  Ea^t  Tennessee,  see  under  Trenton. 

T^ickneaa,  in  Middle  Tennessee,  600  feet 

ifo.^For  examples  in  East  Tennessee,  see  under  Trenton. 
In  Middle  Tennessee,  the  roeke  qf  NeuhvUUf  Gallatin, 
Hartsville,  Gaioeeboro';  the  rocks  of  the  hills  about  Car- 
thage, (the  lowest  rocks  being  Trenton;)  the  rocks  of 
Fayetteville,  Pulaski,  Mt. Pleasant,  Franklin;  the  upper 
rocks  of  Columbia,  etc;  the  hydraulic  limestone  of  Clif- 
ton, and  of  other  points  in  the  western  valley  of  the  Ten- 
nessee River;  the  orthit  and  eyrtodonta  beds  of  the  Cen- 
tral Basin,  etc. 
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6.    IVlasrara  Onrap, 

Includes  several  formations,  in  ascending  order,  as  follows : 
6|a.  dineh  Mountain  Sandstone^ 
6,6.   Whiie  Oak  Mountain  Sandatonea, 
6,6.  Dyestone  Qroup^  and 
6,(2.  Meniseua  Limestone, 

6,0,  CLINCH  MOUNTAIN  SAND8T0NB. 

Qiar. — A  sandstone,  mostly  white  or  gray,  overlying  red 
shales;  confined  to  East  Tennessee.  The  sandstone 
mountain-making. 
Thiekneaa:  Shale,  400;  Sandstone,  800,  (?). 
Ex, — ^The  sandstones  and  red  snale  of  CUneh  Mountain,  of 
House  Mountain,  of  the  Devil's  Nose,  in  Hawkins,  of  the 
ridges  of  the  Bays  Mountain  group  north  of  Bull's  Gap, 
including  Chimney  Top  and  Fodder  Stack,  of  Powell's 
Mountain  and  of  Lone  Mountain,  in  Claiborne  and 
Union. 

6,6.  WHITE  OAK  MOUNTAIN  SANDSTONES. 

Char. — ^Variegated  sandstones,  with  some  shales ;  rocks  oft- 
en, red  or  brown,  fossiliferous,  more  or  less  equivalent  to 
the  last.    Confined  to  East  Tennessee.    These  sandstones 
often  abound  in  crinoidal  buttons. 
Thiekneaa,  600  feet. 

Hx. — Sandstones  of  the  gaps  in  White  Oak  Mountain,  and 
generally  of  the  mountain  itself.  (In  Georgia,  in  gap  of 
Taylor's  Ridge,  at  Ringgold.  Taylor's  Ridge  and  White 
Oak  Mountain  are  the  same  range.) 

6,<:.  DYESTONE  GROUP. 

Char. — ^Variegated  shales,  with  thin,  smooth  sandstones  at 
some  points.    An  East  Tennessee  formation. 

Contains  beds  of  fossiliferous  iron  ore,  called  locally 
dyeatone. 

Thiekneaa,  ft>om  100  to  800  feet. 
JEz, — The  shales  and  dyestone  bands  in  the  small  ridgea, 
the  range  of  which  skirts  the  eastern  base  of  the  Cum- 
berland Table;  the  variegated  shales  along  the  eastern 
base  of  Powell's  and  Lone  Mountains;  the  shales  and 
ore  in  the  ridge  lying  on  the  east,  or  southeast  side,  of 
Big  Valley,  in  CTnion  and  Anderson  Counties ;  the  shales 
and  ore  of  Half-moon  Island  and  vicinity ;  of  the  small 
ridge  skirting  the  base  of  Lookout  Mountain,  etc. 

6,<f.  MENISCUS  LIMESTONE. 

(^r, — In  the  western  valley  of  the  Tennessee  River,  fos- 
Sig.  11.     V<M.  1. 
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siliferous  limestone ;  gray,  above ;  and  variegated,  below. 

In  the  Central  Basin,  gray  limestone. 

The  Sneedville  (Bast  Tennessee)  limestone  may  be 
placed  here. 

TkUknen :  160  feet  in  East  Tennessee,  and  200  feet  in 
Middle  Tennessee. 

JSz, — For  the  greater  part,  the  limestone  of  the  glades  in 
Ferry,  Decatur,  Wayne  and  Hardin  Counties ;  the  gray 
limestone  below  the  Black  Shale,  in  Oiles,  and  parts  of 
Lincoln ;  the  marble  of  the  Big  Sandy,  in  Henry  County ; 
the  limestones  below  the  Black  Shale,  at  Gentreville ;  the 
rocks  of  Savannah,  in  Hardin  County,  etc. 

In  Sast  Tennessee,  limestone  on  the  southwest  side  of 
Sneedville;  the  bluish  and  light  gray  limestone  in  the 
valley  between  Powell's  Mountain  and  Newman's  Ridge. 
A  bed  of  fossiliferous  limestone,  the  age  of  which  is  not 
fully  settled,  lying  along  the  eastern  base  of  Lone  Mount- 
ain»  in  Claiborne  and  Union  Counties,  may  belong  here. 

6.  Kower  Belderberg*. 

Char. — Highly  fossiliferous  bluish  limestone,  with  some- 
times shale. 

For  the  most  part  occurring  in  the  Western  Valley  of 
the  Tennessee  River. 

TJueknesSf  maximum,  100  feet  ? 

JSz, — The  limestone  below  the  Black  Shale,  at  Linden,  in 
Perry  County,  and  at  several  other  points  below  this,  on 
Buffalo  River ;  the  limestone  seen  in  the  heads  of  the 
hollows  about  Decaturville;  the  bluff  on  Big  Sandy,  in 
Henry  County,  at  Esq.  John  Williams's  Mill,  and  other 
bluffs  below,  on  the  same  stream ;  in  the  southern  part  of 
the  State,  the  limestone  and  chert  of  the  White  Sulphur 
Springs,  in  Hardin  County ;  the  upper  beds  of  limestone 
in  the  valleys  of  Indian  and  other  creeks,  etc.  Portion 
of  the  limestone  in  the  first  bluff  below  Cumberland  City, 
on  the  Cumberland  River. 

7.  Black  Shale, 

Char, — Black  bituminous  shale,  containing,  more  or  less, 
iron  pyrites,  in  grains  and  nodules.  A  very  persistent 
bed. 

Thieknesif  maximum,  about  100  feet. 

JEx, — In  East  Tennessee:  The  black  shale,  one  mile  west  of 
Montvale  Springs;  the  black  shale,  along  the  eastern 
baae  of  Olinoh  Mountain ;  the  black  ahalei  of  Sneedville ; 
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that  along  the  eastern  hase  of  FowelUs  Mountain ;  that 
in  the  ridge  next  east  of  Big  Valley,  in  Union ;  that  east 
of  White  Oak  Mountain :  the  hlack  shale  in  the  small 
ridges  skirting  the  eastern  hase  of  the  Cumherland  Ta- 
hle-land;  that  on  each  side  of  the  Sequatchee  Valley, 

In  Middle  Tennessee :  The  hlack  shale^  generally  high 
on  the  hills,  within  and  around  the  sides  of  the  Central 
Basin ;  the  hlack  shale,  of  Henry,  Stewart,  and  of  the 
other  counties,  including  the  Western  Valley  of  the  Ten- 
nessee. 

8.   Iiower  Oarboniferons. 

Has  two  diyisions,  as  follows : 
8,0.  SiUeeout  helow,  and 
8,6.  Mountain  LimesUme  ahoTC. 

8,tf.  THE  SILICBOUS,  OR  THE  SILICEOUS  GROUP. 
Cfhar. — Limestone,  often  siliceous,  the  strata  generally  in- 
terstratifled  with  layers  of  chert.'    In  some  regions,  heds 
of  shale  occur. 

The  diyision  is  made  to  include  the  LiihostroUon  bedt  as 
its  upper  part. 

Ridge-making,  in  Bast  Tennessee ;  plateau-making,  in 
Middle  Tennessee. 

Thiekne98y  from  800  to  660  feet. 

JEIe. — In  East  Tennessee :  The  sandstone  and  sandy  shales 
of  the  ridge  next  west  of  Montyale  Springs ;  the  crin- 
oidal  chert  layers  on  the  east  side  of  White  Oak  Mount- 
ain ;  sandstone  and  sandy  shales  of  Pine  Mountain,  and 
of  parts  of  Stone  Mountain,  east  of  Clinch  Mountain,  in 
Hawkins ;  siliceous  shale,  on  the  west  slope  of  Newman's 
Ridge ;  the  heds  of  crinoidal  chert,  in  nearly  all  of  the 
dyestone  ridges  hetween  the  Tennessee  and  Clinch  Riv- 
ers, on  the  southeast,  and  the  Cumherland  Tahle-land, 
on  the  northwest;  the  crinoidal  chert  of  the  small  skirt- 
ing ridge  generally  seen  at  the  hase  of  the  Tahle-land ; 
the  chert  of  the  skirting  ridges  on  each  side  of  Lookout 
Mountain ;  the  chert  hed  at  the  foot  of  the  mountain,  on 
the  east  side  of  Sequatchee  Valley,  and,  in  some  parts, 
on  the  western  side. 

In  Middle  Tennessee:  The  group  of  rocks  making  the 
great  plateaus  of  the  Sighlandi,  or  Highland  Eim,  of 
Middle  Tennessee,  (see  page  81,1  and  making,  too,  the 
crests  of  the  slopes  hounding  the  Central  Basin,  and  the 
Western  Valley,  (pp.  97-101 ;)  the  cap  rock  of  Elk  Ridge, 
and  its  ramifications  in  the  southern  end  ef  the  Central 
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Basin,  and  of  the  highest  ridgei  and  knohs  in  other  parti 
of  the  Batin« 

Ob  the  rocks  of  the  upper  part,  are  the  towns  of  lir- 
ingston,  CookTille,  Sparta,  McMinnTille,  Winchester, 
Lawrencehorg,  Charlotte,  Dover,  ClarksyiUe,  and  Spring;- 
field. 

On  the  rocks  of  the  middle  and  lower  parts,  are  Smith- 
▼ille  Manchester,  Tollahoina,  Waynesboro^  Newhorg, 
Linden,  Camden,  and  La&yette. 

8,ft.  MOUNTAIN  LIMBSTONB. 

Char, — Mostly  limestone;  includes  one  bed  of  sandstone^ 
and  several  beds  of  shale. 

Starting  below  the  sandstone  crests,  forms  yery  gene- 
rally, the  slopes  of  the  Cumberland  Table-land. 
Tkiclmiu^  from  800  to  700  feet 

E»j—T\x^  limestone  and  shales  of  Montyale  Springs,  In 
Blount  County,  (its  extreme  southeastern  presentation.) 

The  limestone  belt  next  east,  or  southeast,  of  Fine 
Mountain,  in  Hawkins  County. 

The  limestone  of  the  ridge,  commencing  east,  or  north* 
east  of  Sneedyille ;  that  of  Newman's  Bidge. 

The  limestone  of  the  yalley  range,  east  of  White  Oak 
Mountain. 

The  limestone  and  shales  of  the  middle  and  upper  por^ 
tions  of  the  steep  slopes  of  the  Cumberland  Table-land  on 
all  sides. 

The  limestone  and  shales  of  Crab  Orchard  Mountain, 
and  of  Grassy  Coye  and  yidnity. 

The  middle  and  upper  limestones  of  the  slopes  of  the 
Short  Mountain,  in  Cannon  County. 

9.   Ooal  BKeasnres, 

Char* — A  series  of  sandstones,  shales,  and  ^itm^-eaal  inter- 
stratifled. 

The  sandstone  plateau- making,  and  when  tilted,  ridge, 
or  mountain-making. 

The  series  the  cap-formation  of  the  Cumberland  Table- 
land. 

TkichMU^  from  200  to  2600  feet. 

Ex, — ^The  flat  top  of  the  Cumberland  Table-land. 

The  sandstones  and  shales  forming  the  cap  of  the  two 
Short  Mountains,  in  Cannon  County. 

The  sandstones  and  shales  of  the  outliers  in  Oyerton  and 
Fentress,  among  them,  Double  Top  Mountain,  of  the  latter 
county;  FilotEnob,  near  Old  Monroe,  etc 
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The  conglomerates,  sandstones,  and  shales  of  the  top  of 
Lookout  Mountain ;  of  Walden's  Bidge,  Raocoon  Moun- 
tain, etc 

The  following  towns  are  on  the  Coal  Measures :  James- 
town, in  Fentress;  Huntsyille,  in  Scott;  Orossyille,  in 
Cumberland;  Spencer,  in  Van  Buren;  and  Altamont,  in 
Grundy. 

10.   Oretaoeons, 

Has  been  diyided  as  below : 
10,a.  Goffte  Sand, 
10,d.  Oreensand,  or  SkeUhed^  and 
10,e.  Ripley  Qrottp, 

10,0.  COFFEE  SAND. 

Char. — A  series  made  up  of  beds  of  gray  and  dark  sands 
(when  not  weathered,)  interspersed  more  or  less,  with  clay 
seams.    Contains  occasionally,  a  bed  of  laminated  clay. 

Contains  leaves,  fragments  of  wood,  etc.,  more  or  less 
converted  into  lignite, 
A  West  Tennessee  formation. 
Thiekneee,  200  feet  ? 

Ex, — The  sands  of  the  bluifs  on  the  Tennessee  Biver,  at  Cof- 
fee.   Crump's  and  Pittsburg  Landings,  respectively. 

Most  of  the  stratified  sand-beds  in  Hardin  and  Decatur 
counties. 

Decaturville  is  in  part  upon  the  outcropping  edge  of  this 
formation. 

10,i.  GREEN  SAND,  or  SHELL  BED. 

Char, — A  clayey  sand,  more  or  less  calcareous,  and  contain- 
ing green  graxM  throughout,  and  mica  scales.    Highly 
fossiliferouB.    Also  a  West  Tennessee  formation. 
Thiekneee,  200  to  850. 

^.— The  strata  of  the  « Bald  Hills"  three  miles  north- 
west  of  Monterey,  in  McNairy  County. 

Exposures,  two  and  three  miles  east  of  Purdy. 

Cuts  of  the  Memphis  and  Charleston  Bailroad,  south  of 
Purdy,  near  the  Tennessee  and  Mississippi  line. 

The  bed  passed  through  in  boring  the  Artesian  wells  of 
McNairy.  ({  269.) 

The  green  sand  bored  through  in  the  valley  of  Beech 
Biver,  in  Henderson  County. 

In  general,  the  sand  bed,  which,  at  its  outcrops,  strews 
the  surface  with  the  large^oyster^like  shells,  in  McNairy 
and  Henderson. 
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10,6.  RIPLEY  OBOUF.     {PrommanaL) 

Char. — Stratified  aands,  laminated  more  or  less  with  dayey 
leaves. 
Occaiionally  beds  of  darkslaty  clay. 
Contains  a  bed  of  impure  limestone,  and  a  sand  bed 
with  green  grains. 
Not  found  in  the  State  east  of  Tennessee  Biver. 
Thickness,  400  or  500  feet.  ? 

Ex. — The  stratified  sands  in  the  vicinity  of  Poeahontas,  in 
Hardeman  County. 

The  Turritella  Limestone,  of  Muddy  Creek,  in  Harde- 
man, and  the  bed  of  green  sand  in  the  same  vicinity. 

The  strata  outcropping  around  Purdy,  in  ICcNairy,  and 
Lexington,  in  Henderson ;  Camden,  in  Benton,  is  at  its 
eastern  limit. 

The  strata  of  the  upper  part  of  the  Big  Sandy  Valley. 

11.   Vertlary  Clronpt 

Embraces  the  following  divisions : 
11,0.  PorUf^s  Oreek  Oroupf 
llfb.  Orange  sand^  and 
ll,c.  Bluf  LigniU. 

11,0.  POBTEB'S  CBEEK  GBOUP.    (/VoemofMrf.) 

Chat. — Sands  and  Laminated  clays.    West  Tennessee. 

Thiekneis,  200  or  300?  feet 
JEb. — The  laminated  clays  on  Porter's  Creek,  near  Middle- 
ton,  in  Hardeman ;  and  on  the  Memphis  and  Charleston 
Bailroad,  for  seven  or  eight  miles  west  of  the  place 
mentioned. 

The  "  Soapstone"  beds  in  the  eastern  part  of  Harde- 
man, between  Bolivar  and  Purdy. 
The  laminated  clay-beds  at  Huntingdon  and  Pkris. 

11,6.  OBANGE  SAND,  (or  La  Orange  Group.) 

Char, — ^Mostly  made  up  of  beds  of  sand,  the  strata  often 
orange  and  yellow,  sometimes  red,  white,  etc.    Presents 
occasionally,  beds  of  clay,  white  and  variegated.  Middle 
area  of  West  Tennessee. 
ThieknesSf  600  feet? 

Ex. — ^The  sands  and  clays  of  the  ravines  about  La  Grange. 

Strata  of  numerous  cuts  on  the  Memphis  and  Charles- 
ton Bailroad,  and  on  other  railroads. 

Strata  of  Somerville,  Bolivar,  Jackson,  Brownsville, 
Trenton  and  Dresden ;  Huntingdon  and  Paris  are  about 
on  the  eastern  limit  of  this  group. 
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ll,e.  BLUFF  LIGNITE.    {ProvinonaL) 

Char. — Laminated  sands  and  clays,  with  well  marked  beds 
of  Lignite. 

Pertains  to  the  middle  and  lower  parts  of  the  Missis- 
sippi Bluff,  (}  279,)  through  the  State. 
(I%iekne88f  150?  feet. 

jBx. — Strata  below  the  graveFat  "Old  River/'  Kandolph 
and  Fnlton — ^well  exposed  at  numerous  points  in  the  Mis- 
sissippi Bluff. 

Laminated  beds  and  Lignite  below  the  i^ravel  at  Ra 
leigh,  in  Shelby  Oounty,  and  on  Coal  Creek,  in  Lauder- 
dale. 

12.    Post  Tertiary. 

Presents  two  formations,  as  follows : 
12,a.  Bluff  Oravel,  and 
12,(.  Bluff  Loam, 

12,0.  BLUFF  GRAVEL. 

Char. — ^A  persistent  bed  of  sand  and  gravely  appearing 
along  the  face  of  the  Mississippi  Bluff,  from  Kentucky 
to  Mississippi. 

Thickness,  ft-om  10  to  50  feet. 

Ex. — The  gravel  bed  of  the  bluffs  at  Randolph  and  Fulton. 
The  gravel  in  the  lower  part  of  the  Bluff  at  Memphis. 
The  gravel  in  the  section  at  Raleigh. 
The  gravel  bed  in  the  Bluff  along  the  east  side  of  Reel- 
foot  Lake,  in  Obion. 

12,J.  BLUFF  LOAM. 

Char. — A  remarkable   bed   of  light,    ashen,  buff-colored 
earth — a  fine  silicious  loam,  more  or  less  calcareous.  Gaps 
the  Mississippi  Bluff  at  all  points. 
ThMcknesSf  fVom  30  to  100  feet. 

Eos. — ^Thecity  of  Memphis  is  built  upon  it;  seen  in  the  cuts 
made  about  the  city,  as  well  as  in  the  upper  part  of  the 
Bluff. 

Tne  following  towns  are  located  upon  it :  Covington, 
Ripley,  Byersburg  and  Troy,  and  in  addition  to  the 
county  towns,  Raleigh  and  Portersville. 

18.   ▲llnTimn. 

In  this  are  grouped,  (proviHonaU^^) 
ld,a.  The  Gravel  of  the  Western  Tron-^>re  Jtegionf  or  eimplert 
the  Ore^egion  Gravel. 
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18,6.  The  Oravel  bordering  the  rivers  (if  East  Tefmeeeee,  or 

the  Eaetem  Ornfoel, 
18,«.  The  iMumal  beda  ^f  the  river  hoUoma^  and  eepedaUjf  fjf 

the  Mieaiafippi* 

18,a.  THB  ORE-BEGION  GBATEL. 

Char. — West  of  NasliTille,  on  the  hi^hlandacTiMmdi  in  going 
to  the  Tenneeeee  BiTer,  are  often  seen  beds  of  graveL 
These  oocupy  high  and  low  points,  especially  the  former. 
This  gravel  is  seen  on  both  sides  of  the  Tennessee  River, 
and  often  many  miles  ttom  it ;  it  occurs,  too,  on  the  roll- 
ing lands  outside  of  the  bottoms,  in  the  valley  itself. 

18,6.  THB  EASTERN  GRAVEL. 

Ohar^  etc  — Bordering  the  rivers  of  East  Tennessee,  and  mn- 
ning  back  several  miles  f^om  them,  are  almost  univer- 
sally beds  of  gravel.  This  gravel  is  often  coarse,  and 
ooDsists  of  rounded  pebbles — ^the  water-worn  fragments 
of  the  rooks  of  the  mountains  through  which  the  rivers 
flow. 

18,c.  THE  ALLUVIAL  BEDS  OF  THE  RIVERS. 

All  the  rivers  have  bottoms  made  up  of  beds  of  sand, 
or  clay,  or  both.  The  rivers  have  formed,  and  are  form- 
ing, these  beds. 

The  bottom  of  the  Mississippi  is  a  g^reat  area,  consti- 
tuting a  division  of  the  State,    (g  296.) 

Beds  of  gravel,  too,  belong  to  this  alluvial  group.  The 
sand-bars  of  the  rivers  show  much  gravel,  fine  and  coarse. 

On  the  next  page  is  a  table  exhibiting  at  one  view,  the  prob- 
able equivalents  of  the  older,  or  paleozoic  rocks^  as  named 
and  described  in  different  countries  and  States.  It  will  be 
useful  for  reference.  This  table  has  been  taken  from  the  Beport 
on  the  Geology  of  Canada,  for  1863.  The  Tennessee  column 
has  been  changed  so  as  to  agree  with  the  classification  adopted 
in  the  work. 
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CHAPTER  VI. 

THE  MET  AMORPHIC  GROUP;   FORMATION  L 

CSTBTALLIKB  BOOKS  IH  BA0TBBH  PABT  OV  BTATB— THB  MBTA.MOBFHIO  CON- 
DITION— QBOORAPHIOAL  POSITION,  EXTENT  AND  BANQE — YAXLVTIW^ 
AND  GENERAL  DISTBIBITTION — ^DIP  AND  BBLATIONB  TO  STBATA,  OV  OTH- 
ER GROUPS — ^nSEFlTL  PRODUCTS,  MINES  AND  MINERAI^— AGRICULTURAL 
FEATURES. 

879.  In  the  last  chapter,  general  tables  of  the  formations  were  giyen. 
I  now  propose  to  describe  each  group,  in  as  much  detail  as  may  be  desira- 
ble. The  lowest,  or  oldest,  in  the  series,  will  be  considered  first,  and  is  the 
subject  of  this  chapter ;  the  others,  will  be  taken  up  successively,  in  as- 
cending order,  and  will  be  treated  of  in  succeeding  chapters. 

In  describing  a  formation,  reference  will,  in  general,  be  made  to  its  geo^ 
graphical potiUon^  extent  and  range;  its  topography;  its  Uihologieal  character; 
its/oMifo,  its  uteful  orea^  tnmeraU  and  rockt;  its  agricultural  feature*f  and  to 
such  other  characters  and  relations  belonging  to  it,  as  circumstances  may 
make  desirable. 

380.  Crystalline  Bocks  in  t?ie  Eastern  Part  of  the  State;  the 
Metamorphic  Condition, — In  the  extreme  eaatem  part  of  the 
State,  and  forming  some  of  the  highest  mountains  of  the  Una- 
ka  Chain,  (§  41,)  are  certain  rocks,  composed  for  the  most  part, 
of  the  same  mineral  constituents  that  make  up  granite.  These 
rocks  are  crystalline  in  structure,  occur  in  stratified  beds,  and 
belong  mostly  to  the  varieties  called  by  geologists,  gneiss,  (a 
term  equivalent  in  meaning,  to  stratified  granite,)  talcose  slate^ 
and  mica  slate.  They  are  altered,  or,  in  technical  language, 
metamorphic  rocks.  They  were  onoe  common  sandstones,  con- 
glomerates, shales,  &c.,  but  have  lost  their  original  character, 
and  have  become  crystalline,  through  the  agency  of  subterra- 
nean heat,  or,  in  other  words,  through  the  steaming  or  baking^ 
to  which  they  have  been  subjected. 

881.  A  portion  of  the  strata  under  consideration,  can  be  traced  out,  to 
unaltered  beds.    The  original  strata,  from  which  they  haye  been  derived, 
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ftre,  thereby,  known.  As  these  will  be  described  hereafter,  it  might  be 
thought,  that  their  metamorphosed,  or  altered  parts,  ought  to  be  noticed 
then.  It  must,  however,  be  recollected,  that  all  of  our  Qietamorphic  rochs, 
cannot  be,  as  yet, referred  back,  satisfactorily,  to  known,  unaltered  beds; 
and  that,  in  addition,  those  which  can  be,  are  so  thoroughly  changed  as  to 
be  essentially  different  from  their  originals.  At  the  same  time,  they  are 
much  the  same  in  kind  and  form,  when  taken  together,  a  natural  group, 
which,  for  practical  purposes,  it  would  be  inconvenient  to  break  up.  It  has 
been  thought  best,  therefore,  to  Include  all  these  rocks— those  which  have 
been  thoroughly  altered,  and  are  truly  metamorphio— in  one  group. 

It  may,  however,  be  desirable,  when  speaking  hereafter,  of  the  unal- 
tered beds,  to  notice  whenever  there  may  be  occasion,  how  far  they  have 
contributed  to  this  group. 

382.  Geographical  Position;  Extent  and  Bange. — The  meta- 
phoric  rocks,  are  wholly  confined  to  East  Tennessee.  With  the 
exception  of  two  very  limited  strips,  to  be  mentioned  hereafter, 
they  occor  in  detached  areas  or  sections;  immediately  along  the 
North  Carolina  line.  (See  Map.)  These  sections,  however, 
are  only  detached  within  the  limits  of  Tennessee;  they  are 
parts  of  a  continuous  and  eztensiye  belt  of  rocks  which  runs 
firom  Yirginia  to  Greorgia,  having  its  western  limit,  alternately, 
in  North  Carolina  and  in  Tennessee. 

To  the  west  of  this  belt,  and  in  contact  with  it,  are  great 
beds  of  conglomerate  and  slates,  and  occasionally,  of  sand- 
stone and  limestone. 

383.  The  line  separating  the  rocks  just  mentioned,  from  those 
under  consideration,  or,  in  other  words,  the  western  Ijmit  of 
the  Metamorphic  Group,  is,  sometimes  well  defined,  often, 
however,  but  poorly,  the  rocks  gradually  losing  their  crystal- 
line characters,  and  running  insensibly  into  the  adjacent  con- 
glomerates and  slates.  In  general  direction,  the  line  of  sepa- 
ration conforms  to  the  Appalachian,  northeastern,  and  south- 
western trend,  (§  18,) — ^the  direction  in  which  the  mountain 
ridges  of  this  portion  of  the  State,  for  the  most  part,  run. 

Such  too,  is  the  general  course  of  the  boundary  line  which 
separates  us  from  North  Carolina.  This  was  fixed,  in  the  main, 
along  the  range  of  the  highest  mountains,  west  of  the  Blue 
Bidge.  This  range  is  the  principal  axis  of  the  Unaka  Chain, 
(§  41,)  which,  therefore,  not  only  divides  the  States,  but,  is, 
approximatively,  as  was  pointed  out  by  Troost,  the  western 
limit  of  truly  metamorphic  rocks. 
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884.  The  limited  and  iBolated  patches  of  gneiaa,  mica  slate,  and  allied 
rocks,  that  we  have  in  Tennessee,  may  almost  be  said  to  be  ours,  accident- 
ally,  being  mere  sections  cut  off  fh>m  the  main  North  Oarolina  belt,  by  the 
meanderings  of  the  State  line,  and  belonging,  phytieaUif^  to  oar  sister  State. 
Neyeriheless,  we  welcome  them,  adding,  as  they  do,  an  interesting  mem- 
ber to  our  geological  series,  and  bearing  with  them,  ores  for  our  miners, 
and  majestic  grass-ooTered  mountains  for  our  herdsmen. 

385.  It  remainB  to  trace  oat  more  in  detail  our  metamorphic 
areas.  Commencing  in  Johnson  County,  at  the  extreme  north- 
eastern corner  of  the  State,  the  conspicuous  White  Top  Moun- 
tain, being  our  starting  point,  with  its  neighbors,  the  Beech 
Mountain,  Slate  Face,  &c.,  (§  48,)  in  our  track,  we  find  the 
group  represented,  (if  represented  at  all,)  by  a  narrow  strip, 
adjacent  to  the  North  Carolina  line,  scarcely  within  the  StatCj 
and  not  well  marked  at  that,  the  rocks  being,  apparently,  not 
more  than  the  half-baked  layers  of  the  group  next  to  be  de- 
scribed. The  rocks  here,  are,  in  great  part,  a  pale,  greenish 
talcose  slates,  often  abounding  in  small,  rough  masses,  or  knots 
of  quarts,  which  are,  perhaps,  remains  of  pebbles.  These 
slates,  might  be  referred  to  the  Oooee  Group. 

386.  Progressing  southwestward,  along  the  line,  however, 
we  find  the  metamorphic  character  well  defined.  Opposite 
Taylorsville,  the  county  town  of  Johnson,  the  group,  consist- 
ing mostly  of  gneissoid  rocks,  spreads  out,  and  becomes  seve- 
ral miles  wide,  reaching  to  within  about  three  miles  of  the  town. 
The  group  is  here,  at  one  point,  in  direct  contact  with  a  band 
of  magnesian  limestone.  Eastward,  at  the  State  line,  it  forms 
Stone  Mountain. 

387.  In  a  southeastern  direction  from  Taylorsville,  at  the 
distance  of  a  little  more  than  four  miles,  a  narrow  band  of 
gneissoid  rocks,  with  greenstone,  is  met  with.  This  is  sepa- 
rated from  the  main  belt  by  conglomerate,  the  latter,  being 
not  far  firom  a  mile  wide.  After  the  conglomerate,  going  south- 
eastward, the  gneiss  sets  in  again,  and  continues  up  the  moun- 
tain four  or  five  miles,  to  the  State  line. 

888  The  western  limit  of  the  group,  in  this  county,  has  a  nearly  direct 
southwest  course.  The  State  line,  however,  southeast  of  Taylorsville, 
makes  an  elbow  eastward,  which  throws  a  considerable  area  of  these  rocks 
into  Tennessee.  In  the  southern  part  of  the  county,  the  boundary  line 
returns,  and,  where  it  crosses  the  Watauga  Biver,  very  nearly  coincides 
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-with  tbe  western  limit  of  the  groap.    The  Johnson  Ooonty  portion  of  onr 
metamorphic  rocks,  is  thus  nearly,  bat  not  quite,  detacbed. 

389.  Soon  after  crossing  the  Watauga,  the  rocks  of  the  group 
extend  out  rapidly  westward,  until  their  western  limit  in 
Carter  County,  (measured  along  the  waters  of  the  Big  Doe,)  is 
about  fourteen  miles  firom  the  State  line.  Here  is  the  great- 
est width  of  metamorphic  rocks  in  the  State.  The  area  they 
thus  form,  is  one  of  much  interest. 

It  includes  the  group  of  mountain-hemmed  valleys  called 
Crab  Orchard.  (§  52.)  It  has,  along  its  eastern  and  southern 
boundary,  the  Noble  Mountains,  the  Humps,  the  Big  Yellows, 
and  the  Hoan.  (§§  54  and  55.)  Its  rocks  and  minerals,  too,  are 
matters  of  interest,  and  will  be  referred  to. 

890.  The  State  line  between  the  '(blufT'  of  tbe  Boan.  ({  56,)  and  Iron 
Mountain  to  tbe  west,  is  tbe  southern  boundary  of  tbe  metamorphic  area. 
In  its  course  firom  tbe  Watauga  Biyer  to  Iron  Mountain,  tbe  State  line, 
forming  a  great  bend,  and  approaching  closely  tbe  sandstones  and  lime- 
tones  of  Limestone  Gove,  ({  57,)  almost  detaches  a  metamorphic  section 
for  Carter,  as  we  have  seen  it  nearly  does  for  Johnson. 

391.  East  of  Limestone  Cove,  the  Metamorphic  Group  has  a 
width  of  not  more  than  two  miles.  From  this  point;  it  contin- 
ues in  a  belt,  from  three  to  six  miles  wide,  running  in  a  nearly 
southwest  course,  through  Washington  County,  into  North 
Carolina.  This  portion  forms  two  high  and  noble  mountains, 
both  on  the  State  line,  the  so-called  Unaka,  pattiy  in  Garter, 
and  the  Great  Bald,  in  the  southeastern  part  ot  Washington. 
(§  59.)  Soon  after  leaving  the  Bald,  the  State  line  turns 
round  to  the  north  and  west  again,  and  runs  a  dozen  miles  or, 
more,  before  it  resumes  its  normal  direction.  It  thus  forms  a 
great  S-shaped  bend.  (See  Map.)  This  throws  the  Metamor- 
phic Group  wholly  within  North  Carolina,  where  it  remains 
for  many  miles,  not  entering  Tennessee  again  until  it  passes 
the  French  Broad  Biver. 

892.  The  belt  of  metamorphic  rocks,  reaching  from  the  northeastern 
corner  of  tbe  State  through  Johnson  and  Carter  Counties,  to  tbe  extreme 
southern  part  of  Washington,  is  tbe  most  eztensiye  in  Tennessee.  It  is 
nearly  cut  into  three  detached  sections,  as  we  have  seen,  by  tbe  windings 
of  tbe  State  line.    Its  entire  length  is  nearly  seventy  miles. 

393.  In  Cocke  County,  near  the  headwaters  of  Big  Creek, 
the  Metamorphic  Group  appears  again  on  the  mountains  of  the 
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line.  To  follow  the  group,  or  rather  its  western  limit,  continu- 
onsly,  through  North  Carolina,  let  us  return  to  the  southern 
part  of  Washington.  From  this  point,  after  leaving  Tennes- 
see, it  runs  southwestward,  nearly  coinciding  with  the  course 
of  the  Laurel,  a  taributary  of  the  French  Broad.  A  few  miles 
above  the  Warm  Springs,  it  crosses  the  French  Broad,  soon 
wheels  around  to  the  west,  all  adjacent  formations  doing  the 
same,  and  runs  to  the  Tennessee  line.  Thus,  at  the  point  des- 
ignated above,  in  Cooke  County,  the  true  gneissoid  rocks  are 
thrown  again  upon  our  boundary,  and,  for  a  few  miles,  within 
the  State.  It  is  only,  however,  for  a  short  distance  compara- 
tively; they  soon  pass  back  again  into  North  Carolina. 

394.  From  this  region,  southwestward  a  long  distance,  on 
down  to  the  headwaters  of  Tellico  Biver,  in  Monroe  County, 
there  are  no  important  areas  of  metamorphic  rocks,  the  high 
mountains  of  the  State  line  being  composed,  in  the  main,  of  the 
group  next  to  be  described — the  Great  Conglomerate,  and  its 
slates. 

395.  In  passing  around  the  headwaters  of  Tellico  Biver,  the 
State  line  throws  out  an  elbow  to  the  southeast,  which  projects 
out  far  enough  to  have  its  apex  crossed  by  the  metamorphio 
rocks.    This  gives  another  area  of  these  rocks. 

396.  A  few  miles  further  on,  in  the  vicinity  of  the  Hiwassee 
Biver,  the  metamorphic  rocks,  mostly  mica  and  talcose  slates, 
again  enter  the  State  and  run  across  its  southeastern  corner 
into  Georgia.  The  area  thus  formed  is  one  of  great  interest, 
and  is  well  known  as  that  in  which  the  Ducktown  Copper 
Mines  occur.  Five  or  six  miles  north  of  the  Hiwassee,  the 
State  line,  instead  of  following  the  highest  dividing  ridges, 
takes  a  straight  course,  nearly  southward,  to  the  (xeorgia  line. 
(§  68.)  Had  the  boundary  been  marked  out  along  what  may 
be  regarded  as  its  natural  route,  the  Ducktown  region  would 
have  been  thrown  into  North  Carolina.  The  area  thus,  we 
may  .say  accidentally,  given  us,  lies  in  Polk  County,  is  triangu- 
lar in  form,  has  a  base  along  the  Georgia  line  about  nine  miles 
in  length,  and  includes  altogether,  about  sixty  square  miles. 

397.  Such  are  our  principal  metamorphic  areas,  the  most  ex- 
*  tensive  and  important  being  respectively  at  the  northeast  and 

southeast  comers  of  the  State.    All  mentioned  are  segments  of 
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the  North  Carolina  belt.  Together,  they  ocoupy  compara- 
tively, as  may  be  best  appreciated  by  referring  to  the  Map,  a 
very  small  part  of  the  State. 

As  to  thickness,  it  is  difficult  to  make  an  approximation  to 
the  truth.  It  is  certain  that  the  volume  of  the  group  is  great. 
A  mile  in  thickness  may  be  a  small  estimate. 

398.  We  have  before  referred  to  two  limited  strips  as  exceptions,  occur- 
ring, as  they  do,  entirely  detached  from  the  metamorphic  group  proper. 
These  strips  are  limited  in  extent,  and  are  mainly  interesting  on  account 
of  the  singular  positions  they  respectively  occupy. 

The  first  occurs  in  Johnson  County,  about  three  miles  west  of  Taylors* 
YiUe,  and  fiye  or  six  miles  west  of  the  gneissoid  rocks,  and  separated  from 
them  by  formations  not  at  all  mttamorphosed.  The  strip  is  narrow,  but  a 
few  rods  wide,  and  is  made  up  of  gneissic  rooks,  which  are  included  be- 
tween highly-inclined  layers  of  conglomerate  on  the  one  hand,  and  of  cal- 
careous slates  upon  the  other — all  lying  at  the  base  of  Iron  Mountain. 

899.  The  other  strip  is  of  more  interest,  though,  perhaps,  not  as  well 
characterized  as  to  its  metamorphic  condition.  It  is  located  near  Clinch 
Biver,  on  the  west  side,  in  Union  County.  It  is  fh>m  fifty  to  one  hundred 
feet  wide;  includes  abed  of  comparatively  homogeneous,  bluish  or  green- 
ish, shale,  but  is  mostly  made  up  of  a  soft,  dark- greenish  gray  shale, 
abounding  in  smoky  scales  of  mica,  and  in  grains  of  magnetite.  Good 
cabinet  specimens  of  magnetite,  often  in  crystals,  and  fine  masses  of  gray- 
ish-white compact  chorite,  are  found  in  the  shale,  and  scattered  about  upon 
the  surface.  The  strip  lies  in  a  line  of  great  dislocation,  running  in  a 
northeasterly  and  southwesterly  direction.  It  separates  the  gray  mag- 
nesian  limestone  of  the  Knox  Group,  (2,e,)  apon  the  southeast,  from  lower 
carboniferous  strata,  upon  the  northwest. 

It  is  possible  that  other  metamorphic  strips  may  be  found  in  this  or 
neighboring  counties.  I  have  occasionally  been  told  of  the  finding  of 
mica,  etc,  at  dififerent  points.  In  some  cases,  it  has  been  turned  up  by 
the  plough.  As  yet,  however,  no  other  areas  of  metamorphic  character 
than  those  mentioned,  have  been  observed.  If  they  exist  at  all,  they  are 
certainly  of  very  limited  extent,  and  unimportant. 

400.  Varieties,  and  their  General  Distribution, — As  already 
stated,  our  metamorphic  rocks  are,  in  good  part,  gr^eiss  and  mica 
slate — rocks  which,  like  granite,  are  generally  aggregates, 
or  mixtures,  of  three  distinct  minerals — quartz,  feldspar  and 
mica.  It  must  be  mentioned,  however,  that  many  of  them  are 
syenitic;  that  is,  they  contain  the  mineral  hornblende  in  place 
of  mica.  Such  rocks  are  syenitic,  or  hornblendic,  gneiss.  In 
addition  to  these,  chloritic  slates  are  also  met  with. 
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401.  East  and  soatheast  of  Taylorsville,  in  Johnson  County ^ 
where  the  group  is  well  defined,  the  rocks  are  generally  gneiss, 
which  is  here  mostly  composed  of  quarts  and  feldspar,  (often 
reddish,)  with  but  little  mica.  They  are,  for  the  most  part, 
thick-bedded,  sometimes  slaty. 

402.  The  large  area  in  Carter^  mentioned  above,  (§  389) — ^the 
Grab  Orchard  region— contains  several  varieties  of  gneissoid 
rocks.  These  are  mostly  quartzose  and  feldspathic,  mica  not 
being  abundant.  At  some  points,  a  slaty  gray  quartsose  and 
hornblendic  rock  occurs  for  the  most  part.  The  rocks  of  the 
Boan  Mountain  are,  in  good  part,  a  gray,  rather  slaty,  gneiss, 
much  of  it  syenitic.  In  some  parts  of  this  region,  however, 
gneiss  with  mica,  is  found, 

403.  In  the  southern  part  of  Garter^  east  of  Limestone  Cove, 
gneiss  again  prevails ;  mica  slates,  however,  and,  to  a  limited 
extent,  talcose  slates,  also  occur.  Here,  too,  the  gneiss  is  oc- 
casionally more  or  less  syenitic.  Such,  also,  in  brief,  are  the 
characters  of  the  metamorphio  group  through  Washington 
County, 

404.  In  Cocke  County,  the  group,  as  mentioned  above,  appears 
again.  (§  393.)  In  this  section,  the  rocks  are  "a granite," 
(gneiss,)  which  is  composed  of  quartz,  reddish  feldspar,  a  few 
small  spangles  of  black  mica  and  chloritic  talc,  which  belongs 
to  the  protogine  of  the  French  geologists."*  In  one  portion  of 
this  county,  near  the  point  at  which  the  group  enters  the  State, 
a  rock  has  been  observed  abounding  in  greenish  granular  epi- 
dote,  being  in  fact,  a  kind  of  epidote  gneiss.  Pebbles  of  this 
material  frequently  occur  along  some  of  the  small  streams,  in 
the  northeastern  part  of  the  county. 

405.  Passing  to  the  southern  part  of  the  State,  and  taking, 
the  Ducktown  region,  in  Polk  County,  as  an  example,  we  find 
the  rocks  mostly  talcose  chloritic  and  mica  slates.    Interstrati- 
fied  with  these,  beds  of  hornblendic  rock  are  met  with. 

Such,  in  general,  are  our  metamorphic  rocks.  It  will  be  seen 
that,  with  the  exception  of  the  region  last  mentioned,  gneiss 
(which  is  sometimes  syenitic)  is  the  prevailing  rock. 

406.  TVop,  or  OrumUme  diket,  are  occasionally  found  interseoting  the 
metamorphic  strata;  they  are  apparently  most  numerous  in  the  large  area 

*  Trooit;  Fifth  Beport. 
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of  Carter.  Here,  too,  are  bands  of  granite-like  materials,  which  most 
likely  are  of  yolcanic  origin.  Volcanic  rocks,  however,  as  a  general  thing, 
are  not  abundant  or  conspicuous  within  the  limits  of  Tennessee.  A  few 
dikes  have  been  obseryed  in  the  Ocoee  Group. 

Veiru  of  quartz  are  frequently  seen,  interstratifled  with  (rarely  inter- 
secting) the  metamorphic  strata.  In  the  Ducktown  region  they  are  quite 
numerous. 

407.  IHp  and  Selaiions  to  Strata  of  other  Groups. — The  meta- 
morphic beds,  together  with  those  of  other  groups  that  are  ad- 
jacent or  neighboring,  all  appear  to  follow  the  same  law  of  dip 
and  strike.  The  dip  (or  inclination  of  the  beds)  is^  in  the  main, 
at  a  high  angle  to  the  southeast^  the  strike  (or  direction  of  their 
edges  along  the  surface)  being  northeast  and  southwest.  I 
have  not  been  able  to  satisfy  myself  as  to  the  want  of  conform- 
ableness in  the  beds  of  this  group,  or  in  these  and  beds  of  ad- 
jacent groups  taken  together.  They  all  apparently  belong  to 
the  same  system  of  upheavals — ^have  been  crowded  upon  their 
edges  by  the  same  forces,  and  during  the  same  period.  At 
some  points  there  appear  to  be  exceptions,  the  beds  of  this 
group  coming  abruptly  against  others  not  metamorphic,  as  in 
Johnson,  where  the  gneiss  comes  in  contact  with  limestone. 
(§  386.)  Other  similar  cases  occur.  But  these  unconformable 
junt^tions  are  naturally  referable  to  local  fractures  and  dis- 
placements. Such  displacements  are  common  in  Tennessee, 
even  among  members  of  the  same  group.  Moreover,  this  un- 
conformableness  is  local;  and  not  the  rule ;  it  is  generally  true 
that  the  metamorphic  beds  run  so  gradually  into  adjacent  un- 
altered oneS;  that  it  is  difficult,  within  certain  limits^  to  trace 
out  a  line  of  separation. 

408.  With  reference  to  age,  I  have  no  reason  for  believing 
that  this  group;  within  Tennessee,  includes  the  metamorphosed 
beds  of  any  formation  of  more  recent  date^  than  the  Ocoee 
Conglomerate  and  Slates.  A  portion  of  the  beds  are  certainly 
referable  to  the  Ocoee  Group ;  the  remainder,  although  con- 
formable, may  be  older,  and  most  likely  are. 

There  are  sections  which  show  clearly  the  change  of  the 
conglomerate,  and  its  associated  rocks,  into  gneiss  and  mica, 
and  other  slates.  In  approaching,  for  instance,  the  Duck- 
town  region,  from  the  west,  the  pebbles  of  the  conglomerate 
gradually  lose  their  forms,  becoming  more  and  more,  small, 
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shapeless  masses  of  quartz,  and  yet  discernible,  even  when 
the  gneissoid  or  complete  metamorphic  character  is  seen.  In  the 
northern  part  of  the  State,  at  many  points,  the  passage  of  the 
'Ocoee  beds  into  gneiss,  is  gradual  and  apparent.  A  considera- 
ble part,  indeed,  of  our  metamorphic  rocks,  can  be^  I  think,  thus 
referred  to  these  beds.  The  question  as  to  the  greater  age  of 
other  parts,  is  not  so  easily  settled^  and  must  remain  open  for 
the  present  I  know  of  no  sufficient  reason  for  referring  any 
of  these  rocks  to  the  Huronian  or  Laurentian  series  of  Canada. 

409.  Useful  RoekSf  Mines  and  Minerals, — It  is  proposed  simply  to  men- 
tion here  the  useful  purposes  to  which  some  of  the  rocks  under  conside- 
ration, have  been,  and  may  be,  applied,  and  to  give  a  catalogue  of  the 
minerals  which  occur,  and  have  been  observed  within  the  limits  of  the 
Group.  Further  details  will  be  found  in  Part  Third  of  this  Beport,  where 
the  useful  rocky  material,  the  ores  and  minerals  of  all  the  formations,  are 
specially  and  systematically  considered. 

410.  Yalnable  quarries  of  building  materials  might  be  opened 
in  some  of  the  beds  of  this  Group^  especially  in  the  more 
northern  counties,  where  syenetic  gneiss  is  found.  I  have  fre- 
quently seen  in  Johnson,  Carter  and  Washington,  beds  of 
gneiss,  both  gray  and  flesh  colored,  from  which  handsome  and 
durable  blocks  might  easily  be  quarried.  Beds  suitable  for 
such  purposes,  occur,  too^  in  Cocke  County,  and  might  be  found 
among  the  mica  beds  of  Polk.  It  is  to  be  regretted,  that  such 
localities  are  nowhere  intersected  by  any  of  our  railroads,  for, 
otherwise,  we  might  have  Tennessee  "granite"  for  our  public 
ediflc,es.  As  it  is,  the  blocks,  if  quarried,  would  have  to  be 
hauled  twenty -five  or  thirty  miles,  even  from  the  most  conve- 
nient localities,  before  they  could  reach  a  railroad.  But  this 
difficulty  will^  doubtless,  be  overcome  at  no  distant  day. 

411.  At  several  points  the  hard  quartzose  gneiss  has  af- 
forded tolerably  good  millstones.  In  Johnson  County,  a  few 
miles  east  of  Taylorsville,  stones  have  been  cut  out  of  such 
material,  and  have  answered  a  good  purpose^  especially  for 
grinding  corn.  In  Carter,  on  Little  Doe  Eiver,  about  twelve 
miles  from  Elizabethton,  a  syenitic  gneiss^  or  granite,  was  for- 
merly worked  into  millstones^  some  of  which  were  of  large 
size,  and  were,  at  one  time,  highly  esteemed,  both  for  grinding 
corn  and  wheat.  Of  late  years,  however,  they  have  not  been 
manufactured,  owing  to  the  introduction  of  foreign  buhr-stone. 
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White  quartz  rock,  too^  from  veins  in  this  Group,  has  been  cut 
into  millstones,  which  have  been  used  with  very  satisfactory 
results. 

412.  The  most  interesting  mineral  regions  within  the  limits 
of  the  Group,  are  those  of  Ducktown,  in  Polk  County,  and  of 
Crab  Orchard^  in  Carter;  the  first,  very  near  the  extreme 
southeastern  corner  of  the  State,  on  the  Ocoee  Biver,  has  at- 
tracted much  attention  on  aocount  of  its  '*  Copper  Mines;''  the 
second,  although  by  no  means  having  the  importance  of  the 
first,  is  interesting  as  a  locality  of  Magnetic  Oxide  of  Iron^ 
(magnetite.) 

413.  The  Copper  Mines  will  be  spoken  of  hereafter,  in  suffi- 
cient detail.  The  following  are  the  principal  o^es  and  minerals 
they  afford : 

Ores  and  Minerals  of  the  Copper  Mines. 

1.  Copper  PjfrUss,  an  important  ore. 

2.  Ir&n  Pifritesy  occurs  with  the  last,  abundantly. 

3.  MagneOe  I^/riietf  associated  with  1  and  2  in  quantity. 

4.  Ck>pper  Olancej  in  small  quantity. 

5.  Zinc  Blende,        "      «  •' 

6.  Galena,  "      "  " 
*!.  OrthoeUue^ 

8.  AlbiU, 

9.  TremoUie, 

10.  AcUnoUie,  Associated  with  the  preceding  ores  in  greater  or 

11.  DiaUage,  ^      less  quantity,  many  of  them  are  found  in  well 

12.  ZoisUe,  developed  and  beautifiil  crystals. 

13.  CaleUe, 

14.  Quartz, 

15.  Rutile, 

16.  Garnets,  plentifiil  in  some  slates. 

17.  AUophane, 

18.  AUsoniiei  rare. 

19.  BomUe. 

20.  Bed  Copper,  a  rich  ore. 

21.  CKaleotriehiie,  unimportant. 

22.  MalackUe,  a  rich  ore. 

23.  Azurite,  rare. 

24.  Copperae. 

25.  Blue  Stone,  valuable. 

26.  <<  Black  Oxide,"  a  name  applied  to  a  mixture  of  oxides  and  sulphides 

of  copper  and  iron.    It  is  of  great  value  as  an  ore. 
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27.  Native  Copper,  not  in  quantity. 

28.  ffarrinUf  rare. 

29.  JRahtUe,  a  doubtful  mineral. 

30.  Liftumiie,  ("Gk>Maii,")  abundant. 

The  minerals  last  enumerated,  commencing  with  No.  17, 
may  be  called  secondary  minerals,  as  they  have  been  derived 
by  oxidation,  and  other  chemical  processes,  from  the  ores  at 
the  head  of  the  list. 

414.  In  Crab  Orchard,  (§  389,)  the  following  minerals  occur : 

1.  MoffneHU,  in  workable  quantity. 

2.  Pyroxene,  (Sablite,)  crystalline  associated  with  magnetite. 

3.  Hornblende,  and 

4.  Hpidote,  associated  also  with  magnetite. 

415.  Other  minerals  and  localities^  are  as  follows :  Specular 
Iron,  occasionally  in  small  plates  or  masses  in  gneissoid  rocks, 
in  Washington,  and  other  counties;  Molybdenite,  occasionally 
in  scales,  in  Washington ;  Epidote  in  gneiss,  or  granite,  forming 
a  kind  of  epidote  gneiss  abundant  in  Cocke  County. 

In  §  399;  I  have  mentioned  the  occurrence  of  magnetite  and 
chlorite  in  the  curious  metaphoric  or  semi-metaphoriQ  strip  in 
Union  County. 

416.  Agricultural  Features, — The  rocks  of  this  group  form, 
for  the  most  part,  in  Tennessee,  high,  rough  mountains,  at- 
tached to  which,  we  do  not  expect  to  find  much  agricultural 
interest.  These  mountains  are  generally  cold  and  rocky,  with 
a  thin,  sandy  soil.  Nevertheless,  on  the  tops  of  some  of  the 
highest  ranges,  are  extensive  tracts,  which,  in  summer,  are 
covered  with  grass,  and  then  are  common  pasture  grounds  for 
the  ^' stock"  of  the  farmers  in  the  valleys.  At  this  season  the 
cool  temperature  is  agreeable,  and  herd  and  herdsmen  enjoy  it. 

417.  I  have  already  spoken  of  the  Balds  of  the  Unakas. 
(See  pages  33-36.)  Some  of  the  most  noted,  those  of  the  Roan, 
and  that  of  the  Great  Bald,  in  Washington  County,  belong  to 
metamorphic  mountains.  The  soils  of  these  places  are  often 
prairie-like,  black  and  rich.  On  some  of  the  wooded  slopes, 
also,  are  tracts  of  considerable  fertility,  upon  which  may  be 
found  growing,  the  beech,  walnut,  wild  cherry  and  poplar. 

418.  It  is  rare  to  meet  with  a  settler  located  upon  these 
mountains.     The  summer  is  too  short,  and  the  winter  is  too 
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severe.  The  "  settlements"  are  in  the  narrow  valleys  at  the 
bases  of  the  mountains^  where  the  winds  are  cut  off,  and  spring 
is  early.  These  valleys  sometimes  present  along  the  streams, 
strips  of  rich,  sandy  bottoms,  which  well  repay  labor,  in  yield- 
ing corn,  wheat,  rye,  potatoes,  etc.  Crab  Orchard,  in  Garter 
County,  is  a  group  of  such  valleys,  (§  52,)  and  the  only  group 
on  metamorphic  rocks,  the  middle  or  northern  part  of  the 
State.    (§  389.) 

419.  In  the  Ducktown  Basin  are  also  numerous  valleys 
dotted  with  small  farms.  The  Ocoee,  especially,  has  a  number 
of  rich,  sandy  bottoms.  The  Ducktown  region,  including 
Turtletown,  is,  indeed,  by  far  the  most  important  agricultural, 
as  well  as  mineral,  area,  the  metamorphic  rocks  present. 

420.  Excepting  the  alluvial  flats  of  the  mountain -hemmed 
valleys,  the  agricultural  features  of  the  metamorphic  group  are, 
upon  the  whole,  of  limited  interest.  Its  soils,  compared  with 
those  of  the  great  limestone  formations,  take  an  inferior  place. 
The  mountains  will  be,  for  the  most  part,  grazing  ground  for 
cattle,  and,  for  this  purpose,  they  doubtless  have  a  future. 
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CHAPTER  Vn. 

THE  POTSDAM  GROUP;   SERIES  II. 

420.  a.  This  group  includes  three  great  subdivisionSi  each  of 
which,  may  be  regarded,  as  a  Formation.  They  are  as  follows, 
in  ascending  order : 

2,  a.  The  Ocoee  Conglomerate  and  Slates. 

2,  b.  The  Ohilhowee  Sandstone^  and 

2,  c.  The  Knox  Oroup  of  Shales;  Dolomites,  and  Limestones. 

The  equivalents  of  these,  in  other  States,  and  in  Canada,  are 
given  in  the  tables,  in  chapter  Y.  The  table  on  page  169,  pre* 
Bents  the  synonymes  in  one  view. 

421.  The  group  corresponds  to  Dana's  PoUdam  Period^  and,  in  the  above 
arrangement,  my  purpose  has  been  to  follow  him.  It  is  not  easy  to  sepa- 
rate, litbologically,  the  Oeoee  nUhgroup  from  the  ChUhowee,  as  they  often 
run  into  each  other.  The  distinction  between  the  latter  and  the  Knox  is 
much  more  apparent. 

Perhaps  a  better  arrangement  would  have  been,  to  throw  the  Oeoee  and 
ChUhowee  together,  as  the  PoUdam,  the  Knox  remaining  as  an  individual 
group.  We  may,  hereafter,  find  Paradoxides  in  the  slates  of  the  Ocoee, 
and  a  fauna,  which  will  justify  us  in  separating  it  ft>om  the  Chilhowee  per- 
manently. But,  be  the  grouping  what  it  may,  in  this  Report  the  sub-di- 
visions above  will  be  treated  of  as  separate  formations,  so  that  there  can 
be  no  misunderstanding.  Each  sub-division  will  be  the  subject  of  a  seo- 
tion. 

422.  Formations  of  the  Unakas. — Before  considering  the  sub- 
divisions, or  formations  above,  specifically,  it  will  be  well  to 
state  that  the  first  two— the  Ocoee  and  Chilhowee  Formations, 
in  conjunction  with  the  Metamorphic  Group  already  described 
—embrace  all  the  rocks  of  the  Unaka  ridges.  These  are,  em- 
phatically, mountain-making  formations.  The  Metamorphic, 
with  the  Ocoee,  build  up  the  greater  more  easterly  range  with 
its  subordinate  parts;  (§§46,66;)  the  Chilhowee  sandstone 
makes  the  bold  isolated  outliers  which  so  singularly  skirt,  in  a 
long  broken  line  from  Virginia  to  Georgia,  the  base  of  the 
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greater  range.  The  former  are  the  formations  of  White  Top, 
Stone  Mountain,  the  Koan,  the  Great  Bald,  the  Big  Butt,  the 
Great  Smoky,  the  Frog,  &c.  The  latter  is  the  formation  of  the 
Holston,  the  Buffalo,  the  Meadow  Greek,  the  Chilhowee,  the 
Star's  Mountain,  and  a  number  of  others  which  are  links  in 
this  outlying  chain. 


Section  I. 

THE  OCOEX  CONOLOKSRATE  AKD  SLATES;  rOBKATION  2,a.  SECTION  OV 
THE  OCOEE  BIYSK — EXTENT  AND  TOFOOEAPHT— CROSS  BSGTIONS ;  LITH* 
OLOOICAL  AND  OTHBB  0HABA0TEB8',  (a)  TSLLICO  SECTION;  {b)  LITTLE 
TENNESSEE  SECTION;  (e)  SECTION  07  THE  YALLST  OF  EAST  TENNES- 
SEE; (d)  LITTLR  PIGEON  SECTION;  («)  THE  QBOUF  ON  BIO  PIGEON; 
(/)  FBENCH  BROAD  SECTION;  (ff)  BIO  BUTT;  (A)  OREAST  COYE  SEC- 
TION; (t)  JOHNSON  COYE  SECTION — IT8EFT7L  BOCEIS  AND  MINERALS — 
AGRICULTT7RAL  FEATURES. 

423.  The  Section  on  the  Ocoee  River. — It  has  been  stated  as 
a  remarkable  fact;  (§§  6,  41,  and  note,  p.  21,)  that  the  Unaka 
Chain,  though  higher  and  more  massive  than  the  Blue  Eidgo, 
in  North  Carolina,  is  intersected  by  the  tributaries  of  the  Hol- 
ston and  Tennessee  Eivers^  that  rise  upon  the  western  slope  of 
the  latter  ridge. 

In  passing  the  Unakas  the  tributaries  flow  through  narrow 
rock-bound  valleys,  or  gorges.  The  Ocoee  is  one  of  the  tribu- 
tary streams^  and  its  gorge  is  the  longest  and  grandest  of  all. 
In  its  tortuous  course,  the  gorge  is  twelve  or  thirteen  miles 
long,  and  is  cut  through  the  strata  of  the  Ocoee  Group.  The 
belt  of  these  rocks  presented  here,  has  a  direct  width  of  about 
twelve  miles.  The  strata,  from  one  end  of  the  gorge  to  the 
other,  are  generally  highly  inclined,  and,  on  both  sides  of  the 
river,  rise  up  from  the  water's  edge  in  precipitous  cliffs.  There 
are  but  few  bottoms  in  the  whole  distance,  and  these  are  very 
narrow — not  wider  than  is  necessary  for  the  wagon  road  which 
has  been  constructed  along  the  stream.  Although,  in  general, 
the  strata  are  highly  inclined,  with  a  dip  to  the  southeast,  yet 
they  occur  at  all  angles,  and  are  frequently  presented  in  groat 
flexures,  or  are  broken  in  faults. 

424.  In  the  route  from  Cleveland  to  the  Copper  Mines,  we  first  pass  over 
several  wide  belts  of  dolomite  limestones  and  shales,  (belonging  mostly  to 
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the  Knox  Formation)  to  the  southern  extremity  of  Star's  Mountain.  (See 
the  section.)  Passing  around  this  extremity,  and  traveling  for  a  few  miles 
up  the  valley  lying  along  the  eastern  base  of  the  mountain  mentioned,  we 
at  length  turn  eastward,  and  enter  the  great  gorge  of  the  Ocoee.  Travel- 
ing through  this,  and  making  a  considerable  ascent  at  the  same  time,  we 
finally  reach  the  metamorphic  rocks,  and  the  elevated  basin  of  the  Duck- 
town  region.    A  few  miles  further  on,  and  the  mines  are  in  sight. 

425.  The  section  presented  in  the  gorge  of  the  Ocoee,  is  a 
very  interesting  one.  The  strata  are  well  displayed.  They  are, 
in  general,  coarse  gray  conglomerates,  talcose,  chlorite  and 
clay  slates  repeatedly  interstratified,  all  having  a  semi-meta- 
morphic  aspect.  The  slates  predominate,  and  of  these,  the 
greenish  and  light  bluish  gray,  or  the  chloritic  and  talcose  Ta- 
rieties,  are  the  most  abundant.  At  one  point,  more  than  half 
way  through  the  gorge,  at  a  place  called  Mundic  Bluffs  the 
slates  are  filled  with  beautiful  cubes  of  pyrites^  some  of  which 
are  an  inch  through.  At  other  points,  weathered  slates  con- 
tain cubical  cavities^  from  which  the  pyrites  have  disappeared. 

426.  The  middle  part  of  the  section  presents  little  conglome- 
rate, but  in  the  upper  part^  it  abounds.  Along  the  road,  it 
will  be  seen  exclusively  for  half-a-mile,  or  more ;  then^  ag^iQ} 
in  great  beds,  alternating  repeatedly  with  chloritic  and  clay 
slates.  The  lower  part  of  the  gorge  has  several  heavy  bands 
of  conglomerate. 

427.  The  conglomerate  is  sometimes  coarse,  the  pebbles  be- 
ing as  large  as  hen's  eggs,  or  larger.  Generally,  however,  they 
are  smaller.  Occasionally  the  rock  becomes  a  sandstone.  The 
pebbles  are  quartz  and  feldspar,  mainly,  generally  rounded, 
but  sometimes  more  or  less  angular.  In  addition  to  these, 
fragments  of  clay  slate,  and  other  varieties  of  slate,  are  often 
seen  in  the  rock.  The  conglomerate  usually  contains  more  or 
less  chloritic  and  talcose  matter  in  its  interstices. 

Yeins  of  quartz  are  occasionally  seen  in  the  cliffs  of  the  Ocoee. 
They  are  o^n  interpolated  in  the  strata,  so  as  to  be  conform- 
able^  but  sometimes  occur  as  fissure  veins,  especially  the  smaller 
ones.    But  very  few  exceed  a  foot  in  maximum  thickness. 

428.  The  following  diagram  exhibits  the  general  section  of  the  forma- 
tions from  Cleveland  to  the  State  line  beyond  Ducktown,  and  will  serve  to 
show  the  extent  and  the  position  of  the  Ocoee  sub-group  in  this  region. 

The  section  Ib  made  along  a  straight  line,  running  Arom  Oleveland 
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tbroagli  tfae  gap  at 
Park's  Mill,  on  the 
Ocoee,  and  the  Tennes- 
Me  Mine,  in  Duck- 
town,  to  the  North  Car- 
olina bounds  ly.  Ob- 
Berrationi  made  in  the 
gorge  of  the  Ocoee  are 
referred  to  this  line. 

429.  The  rocks  pnu- 
ed  oTerfrom  Cleveland 
to  Btar'a  Mountain,  or 
to  Park's  Mill,  have 
been  tnentioned.  ({ 124.) 
In  addition,  it  may  be 
noticed,  that  one  band 
of  8  and  4,  (Trenton 
and  NaehTille  rocks,)  la 
Intertected. 

480.  At  the  mill,  a 
nearly  Tertical  ledge  of 
whitish  quartEoae  eand- 
Btone,  (Chilhowee  sand- 
atone,  2,^)  is  met  with. 
This  ledge  is  all  that  Is 
here  seen  of  the  great 
formation,  which,  ftir- 
Iher  to  the  northeast, 
makes  the  maasiTe 
Star's  Mountain.  At 
this  [loint,  (here  has 
been  great  displace- 
inent.  Nearly  all  the 
sandstone  is  gone,  and 
all  the  lower  part  of 
the  £noi ;  and,  more- 
over, some  of  the  dolo- 
mite of  the  upper  Enox 
baa  been  thrown  to  the 
east  of  the  sandstone 
ledge.  Immediatel; 
east  of  this  displace- 
ment, the  Ocoee  rocka 
begin,  and  continue 
tbrough  the  belt  of 
rough  m 
Pucktown  E 
phio  basin. 
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431.  BxterU  and  Topography  of  the  Ocoee  Formation, — ^The 
strata  of  the  Ocoee  gorge,  as  given  above,  may  be  taken  as 
types  of  the  whole  formation.  This  section  presents,  better, 
perhaps,  than  any  other  in  the  State,  the  general  character  of 
the  formation;  and,  for  that  reason,  has  been  more  particularly 
noticed.  The  thickness  of  the  Ocoee  Formation  is  not  known. 
It  may  be  more  than  10,000  feet. 

It  will  be  observed,  (see  Map,)  that  the  great  body  of  these 
rocks  lie  between  the  French  Broad  Biver  and  the  Georgia 
line.  Between  these  limits,  they  make  a  massive  mountainous 
belt. 

432.  Northeast  of  the  French  Broad,  we  have  several  im- 
portatit  belts,  but  no  great  continuous  one,  like  that  to  the 
southwest.  Of  those  to  the  northeast,  that  of  the  Big  Butt 
I^ngO)  (§  62i)  IS  tho  i^ost  massive.  In  Johnson  County,  several 
belts  are  seen ;  one  lying  along  the  southeastern  side  of  Iron 
Mountain ;  another,  at  the  extreme  northeastern  corner  of  the 
State,  adjacent  to  the  strata  forming  Beech  Summit,  Cat  Face, 
and  Slate  Face  Peaks,  on  the  State  line;  and  another,  south- 
east of  Taylorsville. 

433.  The  Ocoee  Group^  is,  usually,  adjacent,  on  its  south- 
eastern side,  to  the  metamorphic  rocks.  Where  this  is  not  the 
case,  and  a  later  formation  intervenes,  it  has  been  thrown  out 
of  place  by  a  fault  and  dislocation.  The  relation  the  group 
sustains  to  the  metamorphic  beds,  has  been  spoken  of  already. 
(§  408.)  On  the  western  side,  no  fault  interfering,  it  is  bound- 
ed by  the  Chilhowee  rocks,  from  which  its  strata  are  separa- 
ted, often,  by  no  well  marked  horizon.     (§  421.) 

434.  Some  of  the  highest  mountains  of  the  XTnaka  Chain, 
as  for  instance,  the  Great  Smoky,  in  Sevier  County,  the  Balds, 
in  Monroe,  and  the  Big  Frog^  in  Polk,  together  with  others  in 
the  northern  part  of  the  State,  already  mentioned,  are  formed 
of  strata  of  the  Ocoee  Formation.  It  is  truly,  as  already  sta- 
ted, a  mountain-making  formation.    (§  422.) 

486.  KevertheleM,  when  the  oonglomerates  are  absent,  it  gives,  often, 
especially  in  Seyier,  Blount,  and  Monroe  Counties,  elevated  plateau-like 
regions,  and  high  yallejs  of  some  interest  in  an  agricultural  way.     (}  487.) 

In  Blount  and  Sevier  Counties,  its  strata  enclose  the  interesting  coves 
described  in  the  First  Part  of  this  Beport,  (K  188-185,)  but  these  do 
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not  properly  belong  to  this  formation.  They  are  based,  mostly,  on  the 
rocks  of  the  Knox  Formation,  and  owe  their  origin  to  the  fact  that  great 
patches  of  the  Knox  strata,  were,  during  the  period  of  disturbance,  ({  844,) 
cut  off,  and  entangled  among  the  Ocoee  beds.  These  patches  of  softer 
rocks,  by  subsequent  denudation,  have  ^en  hollowed  out  into  the  coves,  as 
we  now  find  them. 

436.  Cross  Sections;  Jjithohgicdlj  and  ether  Characters^  (a.) — 
The  section  presented  in  the  gorge  of  the  Ocoee  has  been  given. 
Passing  northeastward,  that^  from  the  old  TeUico  Iron  Works  in 
Monroe  County y  southward  to  the  State  line,  may  be  noticed.  The 
old  works  are  located  on  Tellico  Biver,  just  within  the  edge  of 
the  Ocoee  Group,  a  belt  of  Enox  dolomites  and  shaleS;  lying 
but  a  little  distance  to  the  northwest,  about  the  Furnace,  and 
commencing  below  at  the  edge  of  the  Knox,  the  rocks  are 
mostly,  pale  greenish  or  bluish,  semi-talcose  slates^  con- 
taining, occasionally,  bands  of  sandstone  and  conglomerate* 
Some  of  these  slates  are  fissile,  and  might  furnish  roofing 
slates.  Passing  from  the  Furnace,  southeastward,  the  same 
rocks  continue  for  about  two  miles,  and,  within  this  distance, 
rise  np  into  a  considerable  mountain^  over  which  the  North 
Carolina  road  passes.  Ascending  the  Tellico  Biver,  from  the 
Furnace  into  the  gorge  through  which  the  river  passes  the 
above  mountain,  the  slates,  including  at  intervals,  bands  of 
sandstone  and  conglomerate,  are  well  seen.  At  the  upper 
rapids,  three-fourths  of  a  mile  from  the  Furnace,  the  con- 
glomerate is  well  characterized. 

437.  Crossing  the  mountain,  we  reach  an  elevated  and  wide 
belt  of  mountain  country,  almost  wholly  made  up  of  slates. 
This  belt,  viewed  from  high  points,  appears  like  a  wide,  shal- 
low trough,  lying  between  the  great  mountains  on  the  linC;  and 
the  mountain,  or  range,  just  crossed,  the  rocks  of  which  we 
have  considered.*  The  width  of  the  belt  is  from  four  to  five 
miles.  It  extends,  longitudinally,  to  the  northeast  and  south- 
west, nearly  as  far  as  the  eye  can  rea^h.  In  a  direct  line,  we 
enter  it  about  two  miles  from  the  Iron  Works.  It  includes  the 
gold  region  of  Coqua;  or  Coca  Greek,  a  circumstance  which  at- 
taches much  interest  to  it  as  a  metaliferous  region. 

*I  haTO  spoken  of  this  monntain  as  a  single  range ;  it  consists,  really,  of  two  ranges 
near  together,  with  no  great  depression  between.  The  site  of  Teliioo  Iron  Works,  isal 
the  western  base  of  the  doable  range. 
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438.  The  slatee  of  this  belt,  dip,  as  usual,  to  the  southeast,  at 
varying  angles,  but  generally,  with  steep  inclinations.  They 
are  talcose  and  chloritic  slates;  of  pale  blue  and  greenish  col- 
ors, much  like  those  about  the  Tellico^  works.  Many  of  them 
present  a  silvery  aspect,  and  a  semi-micaceous  appearance.  In 
crossing  the  country,  veins  of  quartz  are  frequently  met  with, 
intercolated  between  the  layers  of  slate.  Among  these,  some 
are  gold-bearing,  the  special  consideration  of  which  belongs 
to  the  Third  Part  of  this  Eeport. 

439.  Passing  to  the  southeast,  beyond  the  belt  just  consid- 
ered, and  reaching  the  foot  of  the  mountain  on  the  line,  we 
again  come  up  with  conglomerates  and  slates.  Beyond,  in 
North  Carolina,  these  are  succeeded  by  the  metamorphic  strata. 

440.  (6.)  The  Section  of  the  Ocoee  Group  presented  along  the 
Little  Tennessee  from  the  end  of  Chilhowee  Mountain  to  the 
State  line,  is  now  to  be  considered. 

This  section  shows  more  conglomerate,  alternating  with  the 
slates,  than  the  last.  It  also  exhibits,  entangled  in  Ocoee  strata, 
several  patches  and  bands  of  limestone,  or  dolomite.  Several 
of  these  are  extensive  enough  to  have  formed  by  denudation, 
coves  of  some  interest,  the  river  intersecting  them :  Chilhowee 
and  Tallassee  Coves,  are  the  principal  ones.  The  limestones 
and  dolomites  of  Tallassee,  the  uppermost  cove,  show,  by  fos- 
sils, that  they  belong  to  the  lower  part  of  the  Nashville 
Formation,  (the  Nash,)  and  the  upper  part  of  the  Knox.  The 
other  bands  of  limestone,  belong,  perhaps,  to  the  Knox.  But 
it  is  uncertain.  From  their  relations  to  the  conglomerate,  one 
would  almost  be  ready  to  locate  them  in  the  Ocoee  Group. 
And  to  this  we  would  be  more  inclined,  were  it  not  for  the  fos- 
siliferous  character  of  the  Tallassoe  rocks. 

A  few  layers  of  limestone  are  met  with,  which  are  made  up 
of  angular  fragments  and  pebbles  of  calcareous  matter  forming 
breccias  and  calcareous  pudding-stones.  Some  of  these,  have 
been  worked  as  marble. 

441.  Chilhowee  Mountain,  and  with  it,  for  the  most  part,  its  special  group 
of  sandstones,  runs  out,  before  quite  reaching  the  Tennessee  River.  On  the 
river,  in  a  line  with  the  mountain,  therefore,  the  Chilhowee  sandstones  are 
absent.  There  is,  here,  much  displacement  of  the  formations.  A  band  of 
conglomerate  forming  a  considerable  ridge,  is  seen  on  the  northwest  side 
of  the  point  of  Chilhowee.  It  is  too,  separated  from  the  greater  body  of 
conglomerate,  by  a  narrow  band  of  Nash  rocks. 
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442.  Passing  the  range  of  Chilhowee  Mountain)  and  travel- 
ing the  road  up  the  river,  we  intersect,  for  the  first  three  miles, 
heavy  beds  of  conglomerate  and  slates  interstratified.  Much 
of  the  conglomerate  is  very  coarse.  In  the  first  mile,  a  nar- 
row band  of  breccia  limestone  is  seen.  In  the  fourth  mile, 
Chilhowee  Gove  is  entered.  This  iS;  for  the  most  part,  sur- 
rounded by  slates. 

From  the  cove  mentioned,  to  Tallassee,  the  road  does  not  run 
directly  across  the  strata.  The  belt  of  rocks  intersected  is  be- 
tween two  and  three  miles  wide.  They  are,  mainly,  pale  green- 
ish talcose  slates,  and  contain  but  few  beds  of  conglomerate. 
A  second  bed  of  breccia  limestone  is  seen  in  this  division. 

443.  Passing  the  limestones  of  Tallassee  Cove,  slates  and 
conglomerates  appear  again,  and  continue  to  be  the  rocks  on 
to  the  State  line,  a  direct  distance  of  about  seven  miles.  The 
line  runs  on  the  top  of  a  mountain  ridge^  and  as  we  ap- 
proach this,  the  relative  amount  of  conglomerate  increases, 
becoming  finally  greater  in  volume  than  the  slates.* 

The  slates  and  conglomerates  have  the  same  general  charac- 
ter that  they  have  on  the  Ocoee.  Of  the  slates,  the  pale  green- 
ish, or  bluish,  predominate.  About  half-way  between  Tal- 
lassee and  the  State  line,  a  considerable  bod  of  clay  slate  is 
seen.  All  the  way  between  these  points,  veins  of  quartz  are 
occasionally  met  with. 

444.  (c.)  I  introduce  on  the  next  page,  a  section  taken  directly  across  tJie 
middle  and  narrowest  part  qf  the  Valley  qf  East  Tennessee.  It  was  constructed 
for  the  purpose  of  illustrating  the  geological  peculiarities  of  the  Great  Val- 
ley. It  extends  from  the  Cumberland  Table-land,  in  a  southeasterly  direc- 
tion, to  the  uountain  on  the  North  Carolina  line,  striking  the  latter  in  the 
region  of  the  two  Balds  a  few  miles  to  the  northeast  of  the  Little  Tennes- 
see Biyer.  The  Ocoee  Group  is  seen  in  this  sectioni  at  its  southeastern  end. 
The  relation  it  sustains  to  the  Chilhowee  sandstone,  and  to  the  other  forma- 
tions, will  be  observed. 

445.  The  length  of  the  section  is  62  miles.  Eight  great  faults  are  crossed. 
({}  844,  359,  860.)  The  places  of  these  are  indicated  by  the  oblique  lines 
reaching  aboye  the  surface.    It  is  to  be  obseryed  that  no  great  flexures 


*  In  the  moantain  gorges,  near  the  line,  are  frequently  obsenred  great  isolated  blocks 
of  conglomerate,  as  large  as  good-sised  cabins.  These  the  monntain-men  call  *'  gray- 
backs,'*  a  name  reminding  one  of  the  old  graywaeke.  These  gray  backs  have  rolled  from 
aboTe,  into  the  gorges. 
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occur.    Thli  ii   the   moit  crowded 

part  of  tha  Vklley.    The  iocipient 

&ldB  were  split  open  longitudinally, 

knd  the  Muthweitern  aide  of  each 

hoaved  up  and  over  the  DOrthwest. 

eru.     The  older  formatioa  is  on  the 

HUtbeaatern  side   of   a  fhnlt.      In 

passing  ftxtm  one  foult,  in  a  south- 
easterly direcUon,  to  another,  the 

■uccesBive  formations  are  met  with 

In  uoending  order   until  the  second 

fault  is  reached;    pauing  this,  an 

older  fbrmation  oocure  again,  to  be 

followed,  as  before,  by  newer  ones. 

The  formations  are   thna  arranged 

by  the  faults  into  successive  series, 

the  series  being  much  alike,  in  Ctct, 

to  a  great  extent,  repetitions  of  the 

same  thing.     In  the  seotioo  there 

are  eight  of  these   series  between 

Walden's    Kdge    and    ChilbowM 

Mountain. 

The  formations  mostly  concerned 
in  these  repetitions,  remain  to  be 
described.  In  connection  with  them, 
there  will  be  frequent  occasion  to 
refer  again  to  thk  section. 

446.  The  section  sbowB  how 
Ocooe  strata  may  occur  along 
the  northwestern  base  of  a 
Chilhowoe  sandstone  monn- 
tain.  Several  of  these  moun- 
tains have  a  atrip  of  Oooee"'''  "*  ^Kci^'ra'"""  — 15 
rockp  in  this  position.  To  this* 
however,  we  will  refer,  when 
we  come  to  speak  of  the  Chil- 
howee  sandstones. 

447.  (d.)  In  the  route  from 
Sevierville  up  the  West  Fork  of 
the  Little  Pigeon,  to  the  State 
line,  the  rocks  are  well  dis- 
played. The  road  runs  to 
the  southeast  and  across  the 
strata. 
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Sevierville  is  located  on  the  Graptolite  Shale.  Leaving  this 
point  and  proceeding  on  oar  route  to  the  southeast,  this  shale 
continues  for  nearly  two  miles,  when  a  band  of  Trenton  lime- 
stone, with  fossils,  is  encountered.  This  limestone  is  the  top  of  a 
fold,  and  is  soon  followed  by  the  shale.  The  latter,  however, 
does  not  continue  far.  In  half  a  mile  after  its  first  appearance, 
the  limestone  comes  to  the  surface  the  second  time,  and  is  then 
followed  by  Knox  limestones  and  dolomites,  which  are  trav- 
eled over  for  the  next  mile  and  a  half.  Four  miles  from  Se- 
vierville, the  Trenton  re-appears,  and  is  followed  by  the  Grap- 
tolite Shale. 

448.  At  six  miles,  and  following  the  shale  mentioned,  a  series 
of  slates  commence,  which  have  a  semi-metamorphic  aspect. 
They  are  clay  and  talcose,  or  semi-talcose,  and  blue  slates. 
Further  on^  they  become  more  marked  as  talcose  slates,  of  pale 
bluish  and  greenish  colors.  They  dip'generally  at  high  angles, 
and  are  the  rocks  along  the  road  as  far  as  to  the  fifteenth  mile, 
when  they  begin  to  be  interstratified  with  bands  of  conglom- 
erate. The  belt  is  about  nine  miles  wide.  They  enclose,  occa- 
sionally, harder  layers,  approaching  sandstone  in  texture,  and, 
near  the  southeastern  side  6f  the  belt,  several  bands  of  clay, 
or  roofing  slates. 

449.  Passing  the  fifteenth  mile,  the  slates  continue  much  the 
same,  excepting  that  they  are  interstratified  with  bands  of  con- 
glomerate. We  have  now  reached  the  base  of  the  great 
mountains  of  the  State  line.  (§434.)  From  the  fifteenth  mile 
(the  distance  being  estimated  directly)  to  the  line,  is  about 
eight  miles.  In  the  ascent,  the  alternating  slates  and  conglom- 
erates are  crossed  all  the  way.  The  bands  of  conglomerate 
are  massive,  and  its  "  graybacks"  fill  the  mountain  ravines. 
(§  443,  note.)  Beaching  the  summit,  no  true  metamorphic  rocks 
are  seen,  these  being  beyond;  in  North  Carolina. 

450.  The  slates  of  these  mountains  are  often  silvery,  or  semi-micaceous 
in  appearance.  At  points  they  are  dark  bluish,  and  contain  much  pyrites, 
which,  in  sheltered  places  under  the  rocks,  decomposes  and  forms,  with  alu- 
mina and  magnesia,  fVom  the  decomposing  rocks,  alum  and  Epsom  salt. 
There  is  a  noted  locality  of  this  kind  on  the  side  of  one  of  the  great 
ridges  near  the  line  of  our  section,  called  Alum  Cave, 

451.  The  section  presented  by  these  mountains,  is  much  like 
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that  between  Tallassee  Gove,  on  the  Little  Tennessee,  and  the 
State  line.     (§  443.)      Veins  of  quartz  occur  at  intervals  in  it. 

452.  I  have  placed  the  western  limit  of  the  Ocoee  Group  at 
the  point  six  miles  from  Sevierville.  (§  448.)  Some  of  the 
slates  included,  may,  however,  belong  to  superior  formations, 
as,  for  instance,  to  the  Oraptolite  Shale.  Further  investiga- 
tions are  required  to  settle  the  question.  For  the  present,  the 
change  in  the  character  of  the  slates,  together  with  the  fact 
that,  along  this  line  of  division,  following  the  strike  of  the 
rocks,  two  or  three  miles  to  the  northeast,  (E.  N.  E.,)  a  band  of 
characteristic  coarse  conglomerate  occurs,  justifies  the  arrange- 
ment adopted. 

458.  At  a  point  on  the  Big  East  Fork  of  Little  Pigeon,  from  seven  to 
eight  miles  from  Sevierville,  the  line  of  division,  as  adopted,  between  the 
Graptollte  shale  and  the  Ocoee  slate,  crosses  this  stream.  East  of  this 
line  is  the  band  of  conglomerate  spoken  of.  The  conglomerate  is  half  a 
mile,  or  more,  wide,  includes  two  or  three  narrow  belts  of  slate,  and  forms 
a  sharp,  conspicuous  ridge.  Beyond  this  ridge,  to  the  east,  are  found  the 
same  talcose  slates  that  occur  in  the  line  of  section  on  the  West  Fork. 

454.  Below  the  ridge,  on  the  west,  is  slate,  or  shale,  for  one  mile,  some  of 
it  certainly  Graptolite  Shale ;  then  comes  the  Trenton,  with  LeptcBna  serU 
eea^  and  other  fossils,  and  then  the  Knox.  This  corresponds  to  the  parallel 
part  of  the  West  Fork  section. 

455.  It  will  be  observed  that  the  West  Pork  section  of  the 
Ocoee  rocks,  interpolating  the  conglomerate  ridge  of  the  Big 
East  Fork,  is  like  the  Tellico  section,  in  having  a  wide  belt  of 
slates  between  the  two  ranges  of  mixed  rocks,  conglomerates 
as  well  as  slates,  the  greater  range  on  the  southeast,  and  the 
less  on  the  northwest.  The  same  feature,  though  not  so  well 
marked,  is  seen  on  the  Ocoee  River. 

The  Little  Tennessee  section  differs  in  presenting  bands  of 
limestone  and  dolomite. 

45C.  (e,)  Advancing  northeastward,  to  the  waters  of  the  Big 
Pigeon,  in  Cocke  County,  we  find  the  conglomerates  and  slates 
of  the  Ocoee  Group,  in  great  part,  giving  way  to  the  strata  of 
superior  formation.  The  great  belt  we  have  been  considering 
becomes  very  much  narrowed.  It  widens,  to  some  extent,  in 
the  valley  of  the  French  Broad,  but  north  of  this,  its  strata 
are  reduced  to  comparatively  narrow,  and  more  or  less  detached 
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strips.  As  a  consequence  of  thiS;  the  northeasterly  connties 
along  the  North  Carolina  border  have  not  great  areas  of  moun- 
tain country,  like  Sevier,  Monroe  and  Polk. 


467.  (/)  Newport^  the  county  seat  of, Cocke,  ifllocated  immediately  on  the 

junction  of  the   Noah  Qraptoliie  Shale  and  the  Trenton.    The  latter  rocks  i 

form  here  a  comparatively  narrow  band.    Passing  ihesSj  and  traioeling  up 

the  French  Broad  River,  a  great  section  of  Knox  limestones  and  dolomites 

is  seen.    These  Knox  rocks  extend  up  the  river  to  a  point  about  six  miles 

(five  direct)  from  Newport    The  prevailing  color  is  blue,  though  many 

layers  are  gray.    In  this  section  are  several  minor  flexures  and  faults.  I 

(See  section  on  the  map.) 

468.  Succeeding  these,  we  next  cross  a  belt  of  Knox  red  shales,  more  or 
less  calcareous,  the  belt  being  narrow  on  the  road,  but  reaching  one  fourth 
of  a  mile  in  width,  at  a  point  not  f^  off  to  the  northeast. 

469.  Following  the  shales  is  a  fine  display  of  Chilhowee  sandstones, 
which  are  the  rocks  for  about  one-fourth  of  a  mile,  or  more.    The  first  part 
of  the  mass  is  gray  quartzose  sandstone,  some  of  it  with  green  grains ;  the 
second  part  whitish  and  quartzose.    Some  of  the  layers  contain  ScoUthi» 
linearis. 

460.  Passing  the  sandstones,  we  meet  with  the  Ocoee  Group, 
and  for  eight  miles  (seven  direct)  travel  upon  it.  The  Group, 
here,  is  mostly  shale  or  slate,  the  bands  of  conglomerate  oc- 
curring at  intervals.  At  one  point  a  few  layers  of  dolomite 
are  seen. 

The  first  shales  met  with,  are  more  or  less  sandy,  and  have 
not  so  much  the  usual  metamorphic  aspect.  The  country,  too, 
is  comparatively  open.  The  shales  of  the  eastern  part  of  the 
belt,  however,  present  the  semi-metamorphic  appearance,  are 
greenish  talcose,  and  weather,  at  some  points,  to  a  chestnut 
brown.  With  the  conglomerates  they  form  a  mountainous 
region. 

461.  After  the  Ocoee,  the  Chilhowee  sandstones  re-appear  and  continue, 
for  several  miles,  up  the  river  to  the  State  line  at  the  *' Painted  Bock.'' 
Just  below  Painted  Rock,  the  river  makes  a  short  horse-shoe  bend  as  it 
passes  in  a  deep  gorge  through  the  sandstones.  On  the  north  side,  the 
strata  are  nearly  horizontal,  and  are  piled  up  in  a  magnificent  section, 
exposing  a  thousand  feet  of  rooks.    (2  68.) 

462.  In  North  Carolina,  a  short  distance  beyond  the  line,  the 
Ocoee  Group  sets  in  again,  and  is  the  formation  to  within  a 
mile  of  the  Warm  Springs.  Then  follows  a  Knox  belt.  The 
Springs  are  located  on  Knox  dolomite,  and  the  belt  to  which  it 

Sig.  13.    Vol.1, 
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belongs  runs  weetward  into  Tennessee,  terminating  just  within 
the  line.  Beyond  the  Springs  follow  Chilhowee  sandstones, 
then  Ocoee  rocks,  and  final  ly,  gneiss. 

468.  The  Vallqf  of  Paini  Oreek,  a  stream  which  empties  into  the  French 
Broad  at  Painted  Rock,  is  within  Tennessee,  and  lies  between  two  Chil- 
howee sandstone  ranges.  Paint  ICoantain  on  the  northwest,  and  the  line 
range  on  the  east  ({  68.)  The  rocks  of  this  mountain-yalley  belong  to  the 
Ocoee  Group,  and  are  taloose  slates,  with  dark  clay,  or  roofing  slates,  and  a 
few  bands  of  conglomerate. 

464.  (g)  The  Big  Butt,  so  conspicuoas  from  Greeneville, 
(§  62,)  is,  as  to  its  principal  range,  made  up  of  the  conglome- 
rates and  slates  of  the  Ocoee  Groap.  The  latter  are  pale 
greenish,  mostly,  bat  include  some  purple  slates.  Much  of  the 
conglomerate  is  coarse ;  pebbles,  as  large  as  pigeon's  eggs,  are 
abundant,  but  they  are  often  larger.  The  general  appearance 
of  these  rocks  recall  portions  of  the  Ocoee  Biver  section. 

465.  Along  the  northwestern  base  of  the  moantain,  and  terminating  its 
spurs  in  a  line  of  koobs,  is  a  belt  of  Chilhowee  sandstones.  The  belt  is  not 
massive  enough  to  have  formed  an  independent  mountain. 

466.  It  may  be  remarked  here,  that  several  strata  of  hard  reddish  fer- 
ruginous sandstone  were  observed  on  one  of  the  spurs.  At  one  point,  on 
one  of  these  strata,  iron  ore  has  been  obtained,  the  ore  resulting,  doubtless, 
firom  the  weathering  of  the  red  rock. 

466J.  (Ji)  The  diagram  given  further  on,  (§  490,)  represents, 
in  a  general  way,  the  arrangement  of  the  rocks  about  Bumpass 
and  Greasy  Coves,  in  Washington  County.  In  this  section,  the 
outcrop  of  the  Ocoee  Group,  (11.^  presents  no  large  areas  like 
those  it  gives  in  Sevier  and  the  other  southern  XJnaka  Coun- 
ties. 

Between  II.  and  lY.,  on  the  left  of  the  section,  which  num- 
bers correspond  respectively  to  2,a  and  2,c  of  the  classification 
adopted,  is  a  great  fault,  presenting  another  instance  of  the 
kind  of  displacement  occurring  along  the  western  bases  of  most 
of  the  Chilhowee  Sandstone  Mountains.  (§  446.) 

467.  Prom  this  region,  towards  the  Virginia  line,  strips  of 
Ocoee  rocks  are  found,  as  before  mentioned,  (§  432,)  bat  the 
group  in  general,  in  this  part  of  the  State,  is,  by  no  means  so 
important,  topographically,  as  a  mountain -maker,  or  otherwise, 
as  the  Chilhowee  sandstones,  or  as  the  gneissoid  rocks. 
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468.  (i.)  Approaching  the  Virginia  line,  however,  the  group 
shows  itself  in  considerable  masses,  and  forms,  in  part,  the 
great  ridge  between  Tennessee  and  North  Carolina.  This 
ridge  is  the  northern  part  of  the  Stone  Mountain  range,  (§§  47 
and  48,)  the  more  southern  part  of  which  is  wholly  metamor- 
phic. 

468^.  In  the  First  Part  of  this  Beport,  I  have  spoken  of  the 
Johnsim  County  Owe,  (§  125,)  in  which  name  I  proposed  to  in- 
clude all  the  valley-lands  of  Johnson.  These  lands  lie  together, 
in  a  long  trough,  and  are  completely  surrounded  by  great 
mountains.  The  route  out  of  this  trough,  or  cove,  to  the  north- 
west, into  Virginia,  is  through  a  gorge  in  Iron  Mountain, 
(§  49,)  the  same  through  which  the  South  Fork  of  Laurel  runs. 
In  this  gorge,  a  fine  section  of  rocks  is  exhibited.  I  have  con- 
structed a  section  running  through  this  gorge,  and  extending, 
in  a  southeasterly  course,  across  the  upper  end  of  the  Johnson 
Cove,  to  the  North  Carolina  line.  The  gorge  lies  both  in  Vir- 
ginia and  Tennessee,  so  that  the  northwest  end  of  the  section 
is  in  Virginia. 


N.W. 
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468f .  The  lengtb  of  this  section  is  eight  miles,  uid  its  vertical  scale  is 
SOOO  feet  to  the  inch.  A,  is  Iron  Moantain;  B,  the  Btone  Moiyitain 
Bange,  on  the  North  Carolina  line,  the  point  being  6000  feet  above  the 
sea ;  0,  is  the  Cove  between,  commencing  at  the  left  end  of  the  section. 
The  first  formation  is  Knox  dolomite,  dipping  as  represented;  then  comes 
a  great  mass  of  Chilhowee  sandstones,  nearly  horizontal,  and  separated 
from  the  Knox  by  a  fault;  next  follows  a  great  volume  of  conglomerate. 
The  conglomerate  is  cat  off  by  a  &alt,  and  is  then  followed  by  Knox 
strata — ^hard,  red  shales,  with  dolomite,  bat  mostly  the  former— which  oc- 
capy  the  cove. 

469.  Crossing  these,  we  reach  the  foot  of  the  mountain,  and,  in  ascend- 
ing, pass  over  a  heavy  belt  of  Chilhowee  sandstones,  and  then  two  massive 
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belts  of  conglomerate,  separated  by  a  narrow  belt  of  pale  greenish  talcoeo 
slates ;  after  the  conglomeratei  slates  come  in  again,  and  continae  to  the 
sammit. 

Many  of  the  slates  mentioned,  contain  small  knots  of  quarts.  Those 
on  the  summit  run  so  gradually  into  the  truly  metamorphic  rocks,  that  it 
is  not  easy  to  draw  the  line  of  separation.  (2  886.) 

470.  The  belt  of  conglomerate  in  Iron  Mountain,  at  A,  \b, 
together  with  the  sandstones,  grandly  exposed  in  the  gorge 
of  the  mountain.  According  to  my  measurement,  the  direct 
thickness  of  the  conglomerate  alone,  at  this  point,  is  6600  feet. 
As  to  whether  this  is  the  true  thickness,  we  cannot  be  certain, 
though  in  this  case,  I  believe,  it  is  a  near  approximation.  In 
a  region  like  this,  are  minor  faults  and  displacements,  which 
render  measurements  uncertain. 

This  conglomerate  is  often  coarse;  the  pebbles  are  quarts, 
feldspar,  and  slate,  but  mainly  quartz.  They  are  held  in  a  si- 
liceous and  talcose  matrix.  The  rock,  when  freshly  broken, 
has  often  a  pale  greenish  color.    This  belt  contains  no  slate. 

471.  Near  its  western  side,  the  belt  holds  two  trap  dikes. 
No  truly  metamorphic  rocks  were  observed.  The  metamor- 
phic strip,  on  the  side  of  Iron  Mountain,  opposite  Taylorsville, 
spoken  of  in  chapter  sixth,  (§  398,)  appears  to  go  with  this  belt 
of  conglomerate,  its  place  being  between  the  latter  and  the 
Knox  on  the  east. 

472.  Useful  Bocks  and  Minerals. — ^At  a  number  of  points, 
the  slates  of  this  group  are  fissile  enough  to  yield  roofing-slates, 
as  near  Tellico  Iron  Works.  (§  436.)  Other  localities  are  on 
the  Ocoee  Hiver,  and  on  the  West  and  Big  East  Forks  of  Lit- 
tle Pigeon,  in  Sevier  County.  But,  beside  these,  there  are  nu- 
merous localities  within  the  areas  occupied  by  the  Ocoee  Group, 
where  the  strata  present  the  features  of  roofing-slates,  and  are 
well  worthy  of  a  trial.  To  be  good  for  this  purpose,  they  must 
contain  no  pyrites ;  must  split  easily,  with  smooth  surfaces,  into 
thin  plates ;  must  not  readily  absorb  water,  and  ought  to  be 
firm  and  tough. 

473.  Those  slates  which  contain  pyrites — a  mineral  composed 
of  iron  and  sulphur,  and  often  decomposing  easily — can  be  used 
for  making  alum,  sulphur,  sulphuric  acid,  copperas,  and,  when 
magnesia  is  present,  epsom  salts.    A  noted  instance  of  the 


OOOSS  OONQLOMESATB  AND  SLATES.  197 

natural  formation  of  alnm  and  epsom  salts  is  furnished  in  Alum 
Cove,  in  Sevier  County,  a  locality  of  which  I  have  already 
spoken.  (§  450.)  This  is  an  open  place,  under  a  shelving  rock 
— such  a  place  as  in  this  country  is  often  called  a  rockhouse. 
The  slates  around  and  above  this  contain  much  pjrites,  in  fine 
particles,  and  even  in  rough  layers.  They  also  contain  reni- 
form  masses  of  dark  gray  sandstone  and  conglomerate.  The 
salts  are  formed  above,  and  are  brought  down  by  trickling 
streams  of  water.  There  was  a  wagon  load  of  each  of  the  salts 
on  the  floor  of  the  cave,  when  visited  by  the  writer — ^the  ep- 
som salts  being  at  one  end,  and  the  alum  at  the  other.  Fine 
cabinet  specimens  could  be  obtained,  white  and  pure,  a  cubic 
foot  in  volume.* 

474.  Pjritiferous  slates  of  this  kind,  are  frequently  met  with, 
and  their  presence  is  often  indicated  by  a  line  of  iron  ore  on 
the  surface.  The  slates  at  Mundic  Bluff,  on  the  Ocoee,  have 
been  mentioned.  (§  425.) 

475.  It  is  in  this  formation  that  the  most  important  gold- 
bearing  quartz  veins  of  the  State  are  found.  €rold  can  be,  and 
in  fact  the  most  of  it  has  been,  washed  out  of  the  gravel  and 
sand  found  in  the  beds  of  the  streams,  occurring  in  the  region 
of  the  veins ;  but  it  originally  came  from  these  veins.  The 
quartz  has  crumbled  down  with  the  adjacent  rocks,  and  libera- 
ted the  gold,  which,  with  the  rocky  fragments,  has  been  washed 
into  the  streams.  There  are  several  regions  in  McMinn,  Mon- 
roe, and  Blount,  where  gold  has  been  found.  In  the  Third  Part 
of  the  Report,  the  facts  bearing  on  the  occurrence  and  yield  of 
gold  in  Tennessee,  will  be  more  fully  presented. 

476.  I  have  spoken  of  the  conglomerate  and  breccia  lime- 
stones found  in  association  with  the  Ocoee  rocks.  Such  occur 
on  the  Little  Tennessee  Biver,  and  in  other  regions.  (§  440.) 
These  are  interesting  as  supplying  frequently  a  beautifVil  mar- 
ble.   The  fragments  making  up  the  rock  have  different  colors, 

*  This  core,  or  rather  **  rockbotue,**  I  Tisited,  in  oompany  with  Dr.  B.  G.  JilUoti,  In 
the  sammer  of  186ft.  After  wal Icing  tweWe  milesi  or  more,  oyer  the  rough  mountains 
of  this  region,  our  guide  led  ub  to  the  cato,  where  we  remained  for  the  night.  Al- 
though in  August,  our  eleyation  was  so  great  that  we  suffered  with  oold,  and  had  boi 
little  rest.  This  care  is  not  easily  accessible,  a  circumstance  which  accounts  for  tha 
fiftot  that  the  alum  and  **salts"  had  not  been  carried  off.  Since  that  time,  the  war  has 
been  upon  us,  and  both  may  have  disappeared.  They  are,  howerer,  constantly  form- 
ing. 
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and  a  block,  having  no  hard  pebbles  or  places  in  it,  can  be  pol- 
ished, and  will  then  present  an  agreeable  checkered  or  blotched 
appearance. 

477.  Agricultural  Features. — These  are,  In  the  main,  much 
like  those  of  the  MetamorphicGhronp.  (pp.  18(K-81).  Like  that, 
the  Ocoee  Group  has  its  great  mountains,  on  many  of  which 
are  open  woods,  and  even  bald  places,  suitable  for  grasing. 
Other  mountains  of  the  group  are  covered  with  balsam,  spruce, 
and  email  evergreens,  so  thickly  set  as  to  ibrm  a  mass  of  wild 
vegetation,  almost  impenetrable.  (§  82.)  From  my  own  ob- 
servations, I  feel  safe  in  saying  that  the  opeu-wooded,  or  the 
grazing  mountains,  are  iar  more  numerous  than  the  others. 
Such  points  and  ridges,  as  are  covered  with  balsam  and  its 
associates,  are  very  high*  The  Lower  ridges  are  nearly  all  open 
and  easily  accessible,  presenting  free  and  desirable  "ranges" 
for  cattle,  well  appreciated  by  <' stock  raisers.'^ 

478.  The  high  valleys  and  plateaus  of  this  Group,  (§  435), 
present  many  areas  which  can  be,  and  are,  cultivated.  The 
elevation  makes  such  places  well  adapted  to  the  growth  of  fruit. 


SxonoN  n. 

THE  CHILHOWBB  SANDSTONE;  FORMATION,  2,6. 
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LZTHOLOGICAL    CHARACTSBJ      JOSSILS;     THIOKVSSS — ^TOPOGRAPHICAL  BX- 
LATI0K8 — BSCTIOKB;     (fl)    LAI7BBL    BEOTIOK;    (h)   IBON  MOUNTAIN  BBO- 

tion;  (c)  bompabb  and  gbeabt  coti  bection;   (d)  painted  bock; 

(e)  GHILHOWEE  MOXniTAIN;    {/)  HIWAB8XX  GAP— MINXBALS  AND    ITBS- 
TVL  BOCKB — ^AOBIOITLTITBAL  PXATUBES. 

479.  Following  the  Ocoee  Group,  in  ascending  order,  is  a  series  of  sand- 
stones constituting  the  CkilKawee  Fomwthn,  I  have  given  this  name  to 
these  sandstones  for  tfae  reason  that  they  are  ilnely  displayed  in  the  well- 
known  and  conspicuous  Chilhowee  Koontain.  ({  70.)  It  has  been  stated 
that  the  rocks  of  this  formation  are  not  always  easily  separated  from  those 
of  the  Ocoee  series.  ({  421.)  In  the  main,  the  distinction  is  well  marked, 
fbr  the  characteristic  rocks  of  one  are  sandstones,  often  including  whitish 
quartzose  beds,  while  those  of  the  other  are  dark,  coarse  conglomerates, 
and  semi-metamorphic  slates. 

480.  LitJiological  Character;  Fossils;  Thickness, — The  litho- 
logical  character  has  been,  in  part,  given.    It  is  a  great  groap 
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of  heavy-bedded  sandstones,  often  dark,  but  generally  weather- 
ing to  a  grayish  white,  and  containing  great  beds  of  whitish 
quartzose  sandstone,  or  qaartzite.  Interstratified  with  the 
hoavy-bedded  rocks  are,  at  some  points,  sandy  shales^  and  thin 
flags,  often  containing  scales  of  mica.  Some  of  the  sandstones 
are  coarse  and  approach  fine  conglomerate.  It  may  be  men- 
tioned, too,  that  not  unfreqaently  the  strata  have  green  grains 
(glaaconite)  disseminated  through  them. 

481.  The  sandstones  of  this  Groap  very  often  show  the 
worm-holes,  and  the  sandy  rods  within  them,  belonging  to  Hall's 
species  scolithus  linearis.  It  is  the  exception  not  to  meet  with 
them.  In  addition  to  these,  the  surfaces  of  the  strata  some- 
times show  impressions  of  fucoids.  No  other  fossils,  that  I 
know  of,  have  been  found  in  this  horizon  of  Tennessee. 

482.  This  formation  is  by  no  means  as  thick  as  the  Ocoee 
series ;  yet  it  has  volume  enough  to  form  conspicuous  mountain 
ridges.  It  is  not  easy  to  determine  its  thickness ;  its  maximum 
is  not  less,  however,  than  2,000  feet,  and  it  may  be  considerably 
more.  The  sections  to  be  given  will  aid  us  in  estimating  the 
thickness. 

483.  Tapographical  Bdations. — ^The  Chilhowoe  is  the  third, 
and  the  last  of  the  XTnaka  Formations.  As  stated,  it  is  the  for- 
mation of  the  great  outliers.  (§  422).  Of  the  mountains  men- 
tioned under  "  Unaka  Chain,"  (pages  22  to  28,)  the  following 
are,  for  the  most  part,  made  of  these  rocks : 

Forge  Mountain • ^  2S,.,  Johnson  Ootinty. 

Iron  Mountain ^-l  ^9,,,  Johnson  and  Oartsr, 

HoUton  Mountain..,..,,; Ji  60...«/oAnton,  Carter  and  SulUoan. 

Doe  Mountain {  51. ..Johnson, 

Flint  Range 2  53...t7bAnjo»  and  Carter. 

Buffalo  and  Cherokee  Mountains I  60...  Washington, 

JUeh  Mountain •. Ji  60...  Washington, 

Paint  Mountain 2  69...(?reene.     ' 

Meadow  Creek  Mountain {  6A..,Oreene  and  Cocke. 

EngUsKs  Mountain ., }  %%..,Coeke  and  8e9ier. 

OhUhowee  Mountain .* }  *l(^,„8eoier  and  Blount 

Guide  Mountain 2  71«*«Afonro6. 

Star's  Mountain 2  72...ireAftnfi  and  Polk. 

There  are  a  few  others,  but  these  are  the  principal  ones.  Most 
of  them  are  remarkable  for  their  isolated  positions,  and  for  the 
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bold  and  abmpt  manner  in  which  they  rise  np  from  the  valleys 
or  low  lands. 

484.  At  the  ends  of  these  moantains,  the  sandstones,  which, 
form  them,  are  suddenly  and  cnriously  cut  off  and  wholly  dis- 
appear. The  mountains,  and  their  rocks  of  course,  lie  generally, 
immediately  on  the  southeast  side  of  a  fault.  The  sandstones 
broken  in  wide  blades  appear  to  have  been  thrust  up  endwise, 
to  the  northwest,  through  the  overlying  formations.  The  dis- 
placement is,  in  some  cases,  very  great.  In  the  case  of  Ghilho- 
wee  Mountain,  (see  section,  page  190,)  the  sandstones,  or  rather 
Oooee  conglomerates,  have  been  brought  up  and  abutted  against 
carboniferoius  limestone, 

485.  The  mountains  of  the  formation  have  elevations  varying 
from  less  than  1,000  to  2,000  feet  above  their  bases  They  have 
but  very  few  or  no  great  spurs.  These,  when  they  exist,  are 
short. 

486.  Sections, — (a)  I  will  first  notice  the  Chilhowee  sand- 
stones of  the  Laurel  or  Johnson  Gove;  section  already  given 
on  page  190.  Here  is  a  great  presentation  of  these  sandstones. 
The  direct  thickness  cannot  be  much,  if  any  loss,  than  2000 
feet.    This  estimate  is  based  upon  a  partial  measurement. 

The  strata  are  mostly  heavy-bedded  gray  sandstones,  often 
quartzose.    The  uppermost  beds  are  sandy  shales. 

487.  It  will  be  observed  that  these  rocks  form  on  the  left  of 
the  section,  a  shallow  depression.  We  have  in  this  depression 
the  commencement,  or  apex,  of  a  great  Y-shaped  synclinal  val- 
ley, or  trough,  that  extends,  widening  as  it  goes,  to  the  southwest 
and  nearly  to  the  Watauga  Biver.  It  is  a  trough  of  Ghiihoweo 
sandstones,  the  northwestern  edge  of  which  is  Holston  Moun- 
tain, and  the  southeastern.  Iron  Mountain.  (See  Map.)  It  is 
one  of  the  best  marked  synclinals  in  East  Tennessee.  The 
sandstones  of  its  two  edges  are  thrown  up  within  the  lines  re- 
spectively, of  two  great  faults,  one  at  the  northwestern  base  of 
the  Holston,  the  other  at  the  southeastern  base  of  Iron  Moun- 
tain. In  the  Holston  the  rocks  dip  to  the  southeast,  in  Iron 
Mountain  to  the  northwest. 

488.  This  trough  of  Ghilhowee  sandstones  holds  witbin  it 
the  hard  variegated  shales,  and  the  dolomites  of  the  overlying 
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Knox  Group.    High  in  its  angle  is  the  basin  called  Shady  ;  its 
lower,  wider  portion  is  the  Stony  Creek  Valley. 

The  elevation  of  the  edges  of  the  sandstone  is  sufficiently 
great  to  bring  up  more  or  less  of  the  conglomerate,  especially 
on  the  southeastern  side. 

489.  (b)  The  Iron  Mountain  just  spoken  of,  is  intersect- 
ed in  Carter  County  by  Doe  River.  In  the  Gap  is  a  good 
section  of  the  Chilhowee  strata. 

Below  I  give  the  section  and  the  resalts  of  measurement  made  by  my- 
self. The  thickness  in  each  case,  is  direct  The  strata  dip  to  the  northwest 
in  angles  varying  from  36^  to  56^  The  series  commences  at  the  faalt  on 
the  southeastern  side  of  the  mountain,  and  advances  to  the  northwest,  or, 
in  other  words,  it  is  given  in  ascending  order.  The  rocks  on  the  southeast- 
ern side  of  the  fault,  are  Knox  Shales. 

Sandstones  with  line  conglomerate;  some  of  the  sandstones  hard 

and  quartzose 472  feet. 

Heavy  gray  quartzose  rock  mostly • ••.- 60  *' 

Sandstones  with  conglomerate,  dark  and  even  bedded 44  '* 

Heavy  gray  quartzose  sandstone,  with  unimportant  layers  of  fine 

conglomerate „ 60  " 

Sandstones  not  well  seen 180  " 

Heavy  bedded  quartsose  sandstones • 38  " 

Sandstones  and  fine  conglomerate  with  two  quartzose  bands......  276  " 

Thin  sandstones  and  sandy  shales •.....•..• 320  '* 

Quartzose  sandstone • • •  40  *' 

Thick  and  thin  bedded  sandstones,  generally  dark  colored,  oc- 
casionally sandy  shales,  but  little  fine  conglomerate 1,720  " 

Quartzose  sandstone • 40  *' 

Sandstones  and  sandy  shales 370  ^ 

Quartzose  sandstones • - 36  " 

Sandstones  and  sandy  shales 260  " 

Quartzose  sandstones 10  " 

Sandstones  and  shales  as  above 70  " 

Quartzose  sandstone 66  " 


4,039  feet. 

The  last  bed  above  is  followed  by  Knox  Shales,  which  continue  on  to 
Slizabethton  and  beyond.  The  conglomerate  given  in  the  section,  is 
•imply  coarse  sandstone.  It  is  probable  that  the  great  aggregate  thickness 
of  Uie  strata  is  due  in  part  to  recurrence  by  faulting  and  diaplaoement 

490.  (c)  The  following  is  a  general  section  through  Bompass 
and  Greasy  Cove,  in  Washington  County.    It  is  not  intended 
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to  be  accurate  in  detail.  It  preseots  the  general  arrangement 
of  the  forraationB  along  a  line  ranning,  in  a  northwesterly  and 
eoutbeasterly  conrae,  near  the  intersection  of  the  Bntfalo  and 
Rich  Uoantain  Bange,  by  the  Koliohncky  Biver.     (§  60.) 

SxcrriOH  aobobi  Bomfam  axd  Qbiabt  Cotz,  in  Washixotov. 
(Xoyft  aght  miUi.) 


A,  Bompu*  Cots.    B,  Qntu^'OOTS.    D,  Rli 
Mountain  ud  the  North  CiroUn*  Lfne. 

I.  HetiRiorphfa :  It.  Ocoh  CongloniArMes  inil  Bl>l«i;  III.  Chlthai 
IV.  Kdoi  Bhilcs,  DolonlMs  ind  UnHMtonH. 

BatweenU.  uidIV,  oDthal«ft,l>iibD]t.    On 
Dolomttea  aod  Limcatonu. 

The  Chilhowee  rocks  of  this  section  are  dark  BandBtonesand 
and  sandy  shales,  with  lighter  banda  of  quartzose  sandstones. 
Two  or  three  of  the  latter  are  oonspionons  in  the  vicinity  of 
the  Iron  works  at  the  northweBtern  end  of  the  section.  Some 
of  the  shales  are  fine,  and  have  a  semi-metamorphic  appear- 
ance. 

491.  (d)  A  grand  section  of  the  rocks  under  review,  are  sorai 
on  the  French  Broad  Biver  at  and  below  the  "  Painted  Rock." 
In  the  great  amphitheater  that  the  river  and  the  oliflb  form 
here,  not  lees  than  a  thousand  feet  of  sandstones  are  seen. 
(§§  63  and  461.)  They  are  heavy  bedded  layers,  hard  and 
quartzose  often  containing  scolithua,  and  are  interstratified  witb 
thin  sandy  flags  and  shales.  In  a  portion  of  the  section  the 
rocks  are  nearly  horizontal.  Many  of  the  sandstones  are  dark 
colored ;  some  contain  green  points.  The  shales  show  scales 
of  mica.  Oa  the  top  of  Paint  Mountain  the  weathered  strata 
might  be  taken  for  the  sandstones  and  sandy  shales  of  the 
Coat  Ueasans.  On  many  of  the  mountains,  in  fact,  enume- 
rated on  page  19i>,  the  rocks  have  such  an  aspect. 

492.  (e)  The  section  on  page  190  crosses  Chilhowee  Uonntain, 
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which  is  repreBonted  at  one  point  in  the  diagram.  The  sand- 
stones, as  well  as  the  Ocoee  conglomerates,  are  seen  to  be  the 
rocks  of  the  mountain.  The  sandstones  have  the  same  features 
here  that  they  have  in  the  mountains  further  north. 

493.  (/)  Star's  Mountain  is  cut  in  two  by  the  Hiwassee 
Biver ;  in  the  gap  thus  formed  is  a  fine  exhibition  of  Chilhowee 
sandstones.  The  strata  are  nearly  horizontal  and  show  great 
thickness.    They  include  some  fine  conglomerate. 

494.  It  is  not  necessary  to  give  more  examples.  The  truth 
is,  the  lithological  features  of  this  formation  are  much  the 
same  in  all  of  its  presentations,  from  Yirginia  to  Georgia. 

495.  Minerals  and  Useful  Bocks, — I  have  not  met  with  any 
minerals  of  special  interest  in  this  formation. 

It  abounds  in  excellent  building  material.  Many  of  its  sand- 
stones are  in  smooth  layers  of  suitable  thickness,  and  could  be 
quarried  easily.  The  hard  quartzose  rocks  are  not  desirable 
for  such  purposes,  but  they  are  interstratified  with  beds  having 
a  more  open  sandy  texture,  which  can  be  worked.  Even  the 
harder  rocks,  when  partially  weathered,  become  often  pretty 
good  freestone.    At  some  points,  good  flags  might  be  obtained. 

496.  Agricultural  Features. — This  formation  is  confined  to 
mountain  ridges,  and  the  areas  suitable  for  cultivation  it  pre- 
sents, are  very  limited.  On  the  tops  of  some  of  its  mountains 
are  small  areas  which  can  be  cultivated.  The  soil  of  these  is 
frequently  quite  strong,  and  makes  good  garden  spots.  But  it 
is  as  pasture  ground  mainly  that  these  Chilhowee  Mountains 
have  any  special  agricultural  interest;  and,  in  this  respect,  they 
are  much  like  the  other  XTnaka  ridges>  of  which  I  have  spcrfsen. 
They  have  none  of  the  characteristic  bald  plaees  of  the  laitter. 
(§§  416  and  477.) 


Seotion  m. 

THE  KNOX,  OB  KNOXVILLB  GBOUP;  FORMATION,  2,e. 

THK  XKOXYILLX  AHD  WKBB'B  BIDOS  BSCTIOIT,  PRBLIlfflNAaT ;  StTBDrrrS* 
lOKB ;  QKOGBAFHICAL  DIBTBIBtTTIOir,  BXLTB  AND  VAITLTB';  WnTCLlVAtS 
AND  ANTICLINALB. 

2e^.  KNOX  SANDSTONE;  litholooioal  chabactxb;  tofogbapht; 

MinBALS. 
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2</^.  KNOX  SHALE;  litholooioal  chakaotxb;  palxontologt;  tal- 

LBT8;    AGRICVLTUBAL  VBATUBSB. 

W^,  KNOX  DOLOMITE;  litbological  ohabaotxb;  falxohtolo- 
gt;  topogbapht;  ixsbvitl  bocks  and  mikbbals;  aobicitltubal  bba- 

T17BB8. 

497.  This  great  series  of  sandstones  and  shales,  dolomites 
and  limestones,  forms,  by  its  outcrops,  the  greater  part  of  the 
surface  of  the  Bast  Tennessee  Yalley.  With  the  exception  of  a 
single  spot  in  Stewart  County,  (§  364,)  its  strata  are  confined 
to  East  Tennessee. 

The  city  of  Knoxville  is  located  on  a  ridge  made  up  of  its 
limestones  and  dolomites;  and  this  circumstance,  together  with 
the  fact  that  the  threefold  typical  character  of  the  series  is  well 
developed  in  Knox  County,  has  induced  me  to  name  it  the 
KnoxvUle,  or  the  Knox  Group, 

498.  The  Knoxville  and  Webb's  Ridge  Section ;  Preliminary.— 
Before  entering  fully  into  the  consideration  of  the  Group,  let 
us  first  notice  the  following  section.  This  section  commences 
at  Webb's  (or  Rosebury's)  Bidge,  nearly  three  miles  northwest 
from  Knoxville,  and  extends  to  the  Holston  Hiver.  It  is  about 
three  miles  in  length,  and  was  taken  along  Second  Creek.  In 
this  are  seen  the  three  subdivisions  of  the  Group. 


I 


499.  Commencing  at  the  fault  on  the  left  and  proceeding  to- 
wards Knoxville,  we  have  first,  in  Webb's  Bidge,  a  series  of 
hard,  brown,  greenish  and  gray  shales,  and  thin  sandstones, 
interstratified  with  which  a1*e  several  layers  of  hard,  dark  gray 
sandstone,  the  whole  being  540  feet  thick.  The  hard  strata 
have  given  origin  to  the  ridge. 

600.  This  series  is  followed,  in  Poor  Valley,  by  soft  variega- 
ted shales.    These  were,  originally,  more  caloai-eous  than  now. 
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They  inolnde;  occasionally,  thin  bands  of  limestone,  which  is 
often  oolitic  and  sometimes  fossilferons.  Owing  to  local  folds 
and  displacements,  it  is  next  to  impossible  to  ascertain  the  true 
thickness  of  these  shales.  As  an  approximation  1,500  feet  may 
be  taken  ;  it  may  be  mnch  more.  It  will  be  observed  that  the 
soft  shales  lie  in  a  depression  between  ridges.  They  have  yield- 
ed to  denuding  agencies  more  readily  than  the  rocks  of  the 
ridges,  and  hence  the  valley. 

501.  Next  follows  a  very  heavy  series  of  dolomites  and  lime- 
stones. These  strata  are  in  the  ridge  M,  and  occur,  in  ascending 
order,  as  below : 

(a)  Limestone  and  Dolomite,  mostly  blue,  hut  some  of  the  apper 
strata  dark  gray  and  sparry ;  the  blue  is  partly  compact  and 
partly  oolitic ;  the  lower  part  is  intevstratifled  with  shale,  thus 
running  into  the  shale  division  below ;  fossiliferous ;  entire 
thickness 660  feet 

(6)  Dolomite,  mostly  dark  gray  and  sparry,  heavy  bedded ;  con- 
tains more  or  less  dheft  throughout,  some  of  which  approaches 
sandstone;  upper  part  includes  gray  dolomite;  thickness 1,870  *' 

(c)    Chert 4  « 

{d)  Dolomite  and  Limestone,  mostly  light  gray  sparry  dolomite, 
with  more  or  less  chert  throughout ;  upper  part  interstratiiled 
_<^^^th  blue  layers  which  are  fossiliferous;  thickness ,\^   980  '* 

Entire  thickness 8,604  feet. 

502.  These  rocks  make  up  the  ridge  M,  and  are  followed  on 
the  east  by  the  Trenton  series.  The  ridge  owes  its  existence, 
in  good  part,  to  the  chert  contained  in  the  dolomites  and  lime- 
stones. This  chert  in  a  clear  section,  such  as  is  seen  along  the 
stream  in  the  gap  of  the  ridge,  makes  but  little  show  compara- 
tively. On  the  top  and  sides  of  the  ridge,  however,  it  is  very 
abundant;  the  surface  is  covered  with  its  loose  angular  frag- 
ments, so  much  so  as  to  suggest  the  name,  Flint  Bidge. 

The  Knoxville  Bldge  is  composed  of  the  dolomites  that  we  find  in  M. 
Between  these  ridges  the  rocks  belong  to  the  Trenton  and  Kashville  for- 
mations, and  will  be  spoken  of  in  another  plaoe. 

503.  The  part  of  the  section  between  the  fault  on  the  left 
and  the  eastern,  or  southeastern,  base  of  the  ridge  M,  is  to  be 
taken  as  typical  of  the  Knox  Group.  It  is  seen  that  the  group 
in  the  section  has  a  threefold  character;  its  lower  division  is 
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oharacterized  by  the  presence  of  hard  shales  and  sandstones; 
its  second  division  by  softer  shales;  and  its  uppermost,  and 
greatest,  by  massive  dolomites  and  limestones,  containing  more 
or  less  chert. 

504.  Subdivisions. — In  accordance  with  this,  the  Groop,  in 
general;  has  been  divided,  in  ascending  order,  as  follows  : 

2,c^.  Knox  Sandstone. 
2,e^^  Knox  Shale,  and 
2,c^^^  Knox  Dolomite. 

605.  Each  of  the  above  divisiona  has  its  especial  topography.  The  first 
boilds  up  sharp  roof-like,  or  when  notched,  saw-like  ridges.  In  the  typi- 
cal section  Webb's  Bidge  is  one  of  the  roof-like  class.  The  second  diyision 
is  valley-making,  and  the  third  gives  as  a  broad,  rounded,  and  generally 
cherty  ridge,  like  M,  and  the  Knoxville  Bidge  in  the  section.  These  ehar- 
aoteristio  ridges  exist  only  where  the  strata  dip  at  a  considerable  angle. 
(Compare  {}  108,  104,  and  on.) 

606.  The  threefold  character  of  the  Group  is  well  marked 
west  and  south  of  Knoxville,  both  as  to  rocks  and  topography. 
In  the  northeastern  part  of  the  Yalley,  however,  as  in  Sullivan, 
Greene^  Washington,  Johnson  and  Oarter^  it  is  not  so  promi- 
nent ;  the  shales  of  the  lower  divisions  become  more  calcareous, 
and  often  include  beds  of  dolomite  and  limestone;  the  topog- 
raphy, too,  is  different.     (See  §§  108  and  109.) 

507.  The  two  lower  divisions,  when  exposed  in  any  part  of 
the  Valley,  show,  occasionallyi  beds  of  dolomite  and  limestone, 
one  of  the  circumstances  uniting  the  three  divisions ;  but  in 
Sullivan,  Greene,  etc.,  the  rocks  mentioned,  become  more  abun- 
dant, comparatively,  and  more  mixed  with  shale.  We  may, 
indeed,  say  that  the  Knox  Otoupy  in  the  northeastern  part  of 
the  State,  is  a  great  series  of  calcareous  rooks,  (limestones  and 
dolomites,)  the  upper  part  free  from  shaly  admixture;  the 
rocks  of  the  middle  and  lower  parts  frequently  interstratified 
with  bands  of  shale,  and  often  striped  with  thin  seams  of  it ; 
while,  at  the  bottom,  the  shales  predominate,  are  harder,  and 
sometimes  hold  sandstones  which  are  variegated,  and  occasion- 
ally jaspery. 

608.  Geographical  Distribution ;  Belts  and  Faults. — It  is  not 
necessary  to  enumerate  here  the  areas  in  which  the  Knox 
strata  outcrop.  The  map  has  been  prepared  for  the  purpose 
of  showing  them,  and  reference  must  be  made  to  it.    Attention 
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is  called,  however,  to  the  occurrence  of  the  Group  in  long  belts 
or  ribbons.  There  is  a  most  remarkable  set  of  these  west  of 
£noxville.  Some  of  the  ribbons  run  entirely  across  the  State, 
and,  indeed,  beyond  its  limits,  in  both  directions;  carrying 
with  them  the  characteristic  ridges  and  valleys  of  the  Group. 
(Compare  §§  93;  94  and  108.)  The  diagram  on  page  190; 
presents  sections  of  these  ribbons.  The  spaces  between  the 
consecutive  faults,  as  represented  in  this  diagram;  are  mostly 
filled  up  with  Knox  strata — the  northwest  and  middle  portions 
of  each  being  occupied  by  them.  The  southeast  sides  are 
usually  Trenton  and  Nashville  strata,  though  sometimes  em- 
bracing the  Niagara,  Black  Shale  and  the  Siliceous. 

60.9.  The  ribbons  are  bounded  by  the  faults*  They  are  long 
belts  of  strata,  having  a  northeastern  and  southwestern  trend, 
that  have  been  split  off;  tilted  and  crowded  together,  the  edge 
of  one  overlapping  the  adjacent  edge  of  the  other;  like  slates 
on  a  roof.     (See  also  §§  344  and  359.) 

510.  A  typical  general  section  of  one  of  these  ribbons,  com- 
mencing at  the  fault  on  the  northwest,  and  ending  with  that 

on  the  southeast,  is  as  follows; 

(a)  Following  the  fault  is  a  sharp  ridge,  holding  the  hard  layers 

of  the  sabdivision,  the  Knox  Sandstone,    The  plane  of  the 
fault  is  often  included  in  the  ridge  as  stated  helow. 

(b)  Next  a  Knox  Shale  valley. 

(c)  Then  follows  a  wide  Knox  Dolomite  cherty  ridge. 

(e)  A  wide  blue  limestone  (Trenton  and  Nashville)  valley.  As 
we  pass  into  this  valley  from  the  chert  ridge,  the  strata  are 
seen  to  dip  at  a  less  angle  than  farther  back. 

(/)  Here  follows,  in  many  cases,  the  second  fault,  cutting  oiFthe 
formations.  If  such  is  not  the  case,  the  Dyestone  Group  (Ni- 
agara) may  eome  in  and  terminate  the  series,  or  this  may  be 
followed  by  the  Black  Shale  and  the  Siliceous  Group. 
When  this  latter  formation,  the  Siliceous,  ends  the  series,  its 
hard  ohevt  rocks  are  brought  in  contact  with  the  sandstones 
of  the  lowest  Knox  division ;  in  this  case  both  chert  and 
sandstone  make  the  created  ridge,  the  fault-plane  cutting 
the  ridge  longitudinally. 

The  second  fault  oocasionally  cuts  off  a  part,  or  all,  of  the 
Trenton  and  Nashville  strata,  in  which  case,  the  upper 
Knox  terminates  the  aeries. 

611.  The  formations  J  ast  mentioned,  the  Dyestone,  Black  Shale  and  Sili- 
ceous Group,  are  not  usually  heavy,  and  are  often  found  with  the  Knox 
Sandstone  in,  or  near,  the  same  sharp  ridge. 
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612.  The  section  here  given,  maybe 
oompared  with  the  diagram  on  page 
204.  The  correspondenee  is  seen  at 
onoe,  as  far  as  the  two  ridges  and  the 
intervening  valley  on  the  left  are  con- 
cerned. The  Knoxville  fault  is  a  local 
one,  and  soon  disappears,  the  valley  be- 
tween Knozville  and  H  being  a  syn- 
clinal one. 

The  typical  section  is  illustrated, 
also,  several  times  in  successlou,  in  the 
diagram  on  page  190. 

613.  Synclinals  and  Anticli- 
nals, — In  the  region  of  Poweirs 
Biver,  and  lying  in  the  counties 
of  Claiborne,  Union^  and  Camp- 
bell, is  a  broad  belt  of  the  Knox 
Group.  It  is  a  well-defined, 
gently  curving  arch,  or  anticli- 
nal, the  axis  having  a  northeast- 
erly trend.  The  annexed  section 
illustrates  its  features,  as  well  as 
the  relations  the  Group  itself  sus- 
tains to  the  other  formations. 
jf  g^  The  elevation  at  some  points 
f'l  |<<^long  Powell's  Biveri  is  sufficient 
^  «  o  to  bring  up  the  top  part  of  the 
?  i  !  shale  member. 
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*  »  I  614.  Most  of  the  valleys  of  East  Ten- 
g  ^  ^  nessee  lie  in  the  outcrops  of  imbricated 
J  .3  I  formations,  like  Poor  Valley,  in  the 
f  g  I  section  on  page  190,  or  like  the  valleys 
«*  ^  1  between  the  mountains  G  B  and  B  E, 
oh  §  in  this  section.    The  ridges,  too,  have 
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::  g  .g  a  corresponding  relation  to  the  strata. 
t  ^.|  This  results  from  the  fact  that,  faulting 
'5  %  and  imbrication  are  the  rule.  ({  859.) 
a  ^  0  It  follows  that  true  synclinal  or  anti- 
f*  3  S  clinal  valleys  and  ridges,  are  not  ordi- 
<  m  ^  narily  to  be  looked  for. 
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515.  A  second  important  anticlinal  exhibiting  Knox  strata, 
is  that  of  the  Sequatchee  Trough.     (See  Map,  and  the  section 
on  page  139.)    An   interesting  synclinal,  holding  the  rocks  of  I 
the  Group,  has  been  noticed  on  page  200.  I 

I 

2,e^.   KKOX  BAKBBTOHB.  i 

516.  Lithotogical  Character. — The  general  features  of  this 
division  have  been  given.  Its  principal  rocks  are  hard  shales, 
and  thin  sandstones,  heavier  sandstones  being  interstratified 
with  these.  The  heavier  sandstones  are  fine  or  coarse  grained, 
sometimes  quartzose.  They  occasionally  abound  in  green 
grains.  Eastward  and  southward  the  heavier  beds  cease  to  be 
conspicuous. 

In  the  section  of  ,^ebb*8  Eidge.  (§  499,)  the  hard,  dark, 
gray  sandstone  refe^.ed  to,  occurs  six  time  beds  from  three 
to  ten  feet  thick,  and  weathers  into  a  buff,  Suicer  material.  In 
r  ^i-al,  the  included  layers  vary  much  in  appearance.  As 
'..  ;..  stated,  (§  507,)  beds  of  dolomite  are  met  with  in  the 
Uc.  (dion. 

The  thickness  of  these  rocks  cannot  be  much  less  than  800 
or  1000  feet.  In  Webb's  Ridge,  where  they  are  in  less  force 
than  at  many  other  points,  the  thickness  is  540  feet. 

517.  The  strata  are  often  ripple-marked,  and  sometimes  cov- 
ered with  fucoidal  impressions  and  ridges.  Aside  ^m  fucoids, 
I  have  not  met  with  any  fossils  in  these  rocks. 

518.  In  the  northeastern  counties,  Johnson,  Carter,  Wash- 
ington, etc.,  the  division  becomes  more  calcareous.  (§  507.) 

In  these,  and  in  the  other  mountain  counties  further  south, 
we  sometimes  meet  with  layers  of  jaspery  rock  in  this  horizon, 
especially  when  in  the  vicinity  of  a  Chilhowee  sandstone  moun- 
tain. I  have  seen  beautiful  specimens  of  jasper  and  chalce- 
dony in  these  beds. 

619.  It  may  be  mentioned  as  a  prominent  feature  of  this  division  and  of 
the  Knox  Shale  overlying  it,  that  they  present  shales  and  sandstones  of 
many  different  colors.  The  rocks  are  pale  green,  brown,  and  red,  chest- 
out-colored,  buff,  gray  and  other  colors.  Brownish  red,  greenish  and  buff, 
are,  perhaps,  the  prevailing  tints.  The  colors  are  ofben  bright,  and  nota- 
bly agreeable. 

620.  Topography. — The  sharp-crested  ridge,  as  stated,  is  the 
^  Sig  14.    Vol.  1. 
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characteristie  topographical  feature  of  the  Knox  sandstone 
when  its  layers  are  tilted.  (§§  505  and  510.)  •  Webb's  Ridge 
has  been  spoken  of.  Other  examples  are  Beaver^  Bull  Run^ 
and  Pine  Ridges^  crossed  successively  in  going  from  Knoxville 
to  Clinton;  Pt'ny,  between  Clinton  and  Walden's  fiidge; 
another  is  Comby,  in  Hancock  and  Grainger;  another  in  Grain- 
ger skirts  the  eastern*  base  of  Clinch  Mountain,  the  northern 
extension,  in  reality,  of  Webb's  Bidge,  (§  530;)  the  ridge  im- 
mediately west  of  Eogersville  is  an  example ;  of  this  class,  too^ 
is  the  so  called  Bays  Mountain^^  forming  the  southeastern 
boundary  of  Knox  County.  These  are  a  few  among  the  most 
prominent. 

The  location  of  most  of  these  ridges  is  indicated  upon  the  Map.  Their 
normal  places  in  the  great  rocky  ribbons  split  off  by  the  faults,  have  been 
giyon.  (J  510.)  They  are  not  known  by  the  same  name  throughout.  The 
same  local  name  is  applied  in  some  oases,  to  parts  of  very  different 
ranges.  Ptn«,  or  Piny,  is  very  commonly  given  to  them  for  the  reason  that 
they  are  often  covered  with  pines. 

The  ridges  are  not  high,  their  elevation  rarely  exceeding  400 
feet^  and  being  generally  under  this. 

621.  Minerals. — ^Many  of  the  iron -ore  (limonite)  deposits  of 
the  eastern  mountain  counties  rest  upon  the  rocks  of  this  and 
the  succeeding  Knox  divisions.  Of  these  deposits  I  will  speak 
hereafter. 

In  Carter  County,  seven  miles  above  Blizabethton,  on  the 
west  side  of  Stony  Creek,  is  a  layer  of  massive  hematite,  from 
one  to  two  feet  in  thickness.  The  locality  is  known  as  the 
Cannon  bank«  The  iron-ore  is  regularly  stratified,  rests  on  a 
thin  bed  of  conglomerate  holding  small  pebbles,  and  has  sandy 
shales  above.  The  group  of  rocks  appears  to  belong  to  the 
lower  part  of  the  division  under  consideration.  It  may,  how- 
ever, belong  to  the  upper  part  of  the  Chilhowee  Formation. 

The  occurrence  of  jasper  and  chalcedony  in  this  division, 
has  already  been  mentioned.    ^  518.) 

2,(/^  KNOX   SEALS. 

522.  This,  the  second  division  of  the  Enox  Group,  is  the 
formation  of  numerous  subordinate  valleys  in  the  great  Yal- 

*  This  ridge  has  no  oonneotion  with  the  Bays  Mountain  between  Qreene  and  Hawkins. 
(See  note  p.  48). 
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ley  of  East  Tennessee.  It  is  eminently  the  valley -making 
portion  of  the  group,  especially  in  the  north-western,  western, 
and  soathern  portions  of  this  section  of  the  State.  It  is  a  for- 
mation of  great  interest  in  an  agricultaral  way.  In  connection 
with  the  blue  limestones  of  the  lower  part  of  the  overlying 
division,  it  promises  an  interesting  paleontological  field. 

The  general  topographical  and  Btractural  relations  of  the  division  have 
been  given,  and  it  will  not  be  necessary  to  dwell  upon  tbem  here.  (JJ  508 
to  512.) 

*  523.  Lithological  Character;  Thickness. — Variegated  shales 
are  the  characteristic  rocks  of  this  division.*  (§  619.)  Inter- 
stratified  with  these,  at  intervals,  are  thin  layers  of  blue  lime- 
stone, which  is  often  oolitic.  These  rocks  yield  the  finest  speci- 
mens of  oolitic  limestone  to  be  found  in  the  State;  the  spher- 
ules are  oflen  as  largo  as  the  o*s  on  this  page,  and  sometimes 
larger.  The  calcareous  bands  in  the  lower  part  of  the  division 
are  not  numerous;  toward  the  top,  they  generally  become  more 
abundant,  increasing  as  we  ascend,  until  finally  the  shales 
disappear,  and  the  blue  ooUtic  limestone  and  dolomites  are  the 
only  rocks.  In  this  way,  the  shale  division  runs  into  the  upper- 
most one. 

524..  In  the  northeastern  part  of  the  State  the  shales,  as  a 
division,  are  not  well  characterized.  As  already  stated,  (§  507,) 
they  are  much  mixed  with  beds  of  limestone  and  dolomites, 
and  losC;  in  good  part,  their  distinctive  features.  Moreover,  in 
this  region  there  is  little  oolite  rock.  A  portion  of  the  shale 
appears  to  be  replaced  by  a  blue  limestone  containing  thin 
clayey  seams,  which  give  the  surface,  especially  when  weath- 
ered, a  striped  appearance.f  This  striped  rock,  occurs,  too, 
further  south,  its  place  being  at  the  top  of  the  shale. 

The  thickness  of  the  Enox  Shale  is  not  easily  determined. 
What  is  said  in  reference  to  the  thickness  of  the  strata  in  Poor 
Valley,  on  page  204,  applies  generally.  We  may  place  it  as 
an  approximation  at  1500  or  2000  feet. 

525.  Paleontology, — At  many  points  the  blue  limestones,  in- 
terpolated in  the  shales  of  this  division,  contain  fossils,   some- 

•These,  in  many  valleys,  were,  perhaps,  mach  more  calcareoas  than  they  are  now, 
They  present  the  appearance,  more  or  less,  of  leached  material. 

fThis,  in  my  notes,  is  designated  "Blue  banded  limestone."    Some  of  It  is,  doubt 
less,  dolomite. 
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tijnes  abundantly.  They  occar  both  in  compact  and  oolitic 
layers.  Toward  the  top  of  the  divison,  and  in  the  blue  rocks 
of  the  succeeding  division,  they  are  seen  at  many  points.  The 
shales  themselves,  are  occasionally  fossiliferous.  (See,  also,  § 
558.)  The  forms  are  certainly  of  an  ancient  type.  Those 
given  on  this  page  recall  Dr.  Owen's  species  of  the  ^'Lower 
Sandstone  of  the  Upper  Mississippi  In  fact,  one  of  them  may 
be  identical  with  his  Lonchocephalus  Chippewaensis,^ 

526.  The  opportunity  has  not  been  presented  of  working  out 
satisfactorily,  the  fossils  of  this  geological  horizon.  The  follow- 
ing have  been  described.     See  Appendix  A. 

(1.)  Crepicephalut  timilit;  Safford. 
(2.)  "  BoanensU;       " 

(8.)  "  Tennesseeruir,  ** 

(4.)  Lonchocephalus  fecundut;  SafTord. 

(5.)  Agno»tu8  arcanur,  " 

(6.)  Lingula  primaf  Conrad. 

Nos.  1,  2,  4  and  5,  occur  in  a  Enox  Shale  Valley,  four  and  a 
half  miles  east  of  Kingston,  on  the  road  to  Knoxville.  The 
rock  is  a  thin  band  of  trilobitic  limestone,  almost,  wholly  made 
up  of  fragments  of  Lonchocephalus  fecundus.  The  others,  Nos. 
3  &  6;  were  found  in  a  belt  of  shale,  at  a  point  about  a  mile  and 
a  quarter  north  of  Bogersville.  The  generic  names  are  after 
Owen,  and  are  used  provisionally .f 

It  might  be  mentioned  here,  that  my  C,  timilit  w  much  like  Mr.  Billings' 
Bathyurut  Cordaiy  of  the  Quebec  Group.    {Faleoioic  Fotsiltf  Vol.  I.,  p.  412.) 

The  difference,  according  to  this  distinguished  paleontologist,  who  has 
seen  my  specimen  and  has  compared  it  with  his,  is  in  the  marginal  rim  of 
the  front  of  the  head,  that  of  his,  being  more  convex  on  top. 

527.  Valleys-,  Agricultural  Features. — In  the  section  between 
Knoxville  and  Clinton,  the  Knox  Shale  gives  the  following  val- 
leys, namely,  Poor  Valley,  already  mentioned;  (§  500;)  Hinds' 
Valley,  lying  west  of  Black  Oak  Eidge ;  Bull  Run  Valley ,  west 
of  Copper  fiidge ;  and  Wolf  Valley,  west  of  Chestnut  Eidge. 
Between  Clinton  and  Walden's  Eidge,  is  still  another. 

Some  of  these;  are  sections  of  long  valley-ranges,  which 
reach  from  Virginia  to  Georgia.     (§§119  and  508.)     That,  for 

*  Oeological  Sarvey  of  Wisconsin,  Iowa  and  Minnesota,  page  676,  Tab.  I  and  I,  A. 
t  The  description  of  these  Species  were  written  in  1860,  and  hnye  not  been  revised. 
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example,  of  which  the  Bull  Bun  Yalley  is  a  portion,  extends,  on 
the  one  hand,  into  Virginia,  and,  on  the  other,  into  Georgia. 
In  the  southern  part  of  the  State,  the  valleys  of  Eoger's  and 
Candy's  Creeks,  tributaries  of  the  Hiwassee,  are  sections  of  this 
range.  So,  also,  is  most  of  the  valley  of  Big  War  Creek,  to  the 
northeast^ towards  Virginia.  And  still  further  north,  Poweirs 
Biver  runs  for  a  number  of  miles  in  it. 

528.  The  range,  of  which  Hinds' Valley  is  a  section,  is,  also,  a 
long  one.  Its  northern  end,  is  not  far  from  the  southern  ex- 
tremity of  Clinch  Mountain,  and  its  southern  is  in  Georgia. 
South  Mouse  Creek,  in  Bradley  County,  is  in  this  range. 

529.  All  of  the  valleys  west  of  Cleveland,  to  within  less  than 
a  mile  of  Whice  Oak  Mountain,  are  Knox  Shale  Valleys,  and 
this  group  extends  far  into  Georgia.  The  shale  valley,  (Dog- 
wood Valley,)  in  which  Tunnel  Hill  Depot  is  situated,  belongs 
here. 

About  half  way  between  White  Oak  Mountain  and  Mission- 
ary Bidge,  is  another  wide  range.  This  becomes  narrow 
nortliward.    Kingston  is  partly  located  upon  it. 

530.  Midway  between  Charleston  and  Benton,  a  wide  belt  of 
the  shales  is  crossed.  The  two  Chestua  Creeks  are  in  this  belt. 
Madisonville  is  located  in  it.  The  valley  of  Dumpling  Creek 
in  Sevier  and  Jefferson  Counties,  is  about  its  northern  termi- 
nation. 

Poor  Valley,  of  the  section  on  page  204,  extends,  or  rather, 
its  range  extends,  many  miles  northeastward.  It  lies  on  the 
southeast  side  of  House  and  Clinch  Mountains^  from  which  it 
is  separated  by  a  very  narrow  valley  and  a  ridge,  the  latter  be- 
ing the  continuation  of  Webb's  Bidge,  of  the  same  section. 
The  range  in  front  of  Clinch  Mountain,  becomes  a  fine  rich  val- 
ley, that  of  Bichland  Creek.  The  town  of  Butledge,  and 
Bean's  Station  are  in  it. 

Bogersville  is  in  one  of  the  Knox  Shale  valleys.  North- 
ward, the  range  divides  into  three  valleys,  Carter's  and  Stan- 
ley valleys  being  two  of  them..  The  range  widens  out  above 
Bogersville,  and  is  divided  by  the  interpolation  of  Knox  Dolo- 
mite ridges.  The  valleys  show  more  or  less  limestone  with  the 
shaleS;  and  are  desirable  and  rich.     (See  alsO;  §  549.) 
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531.  The  agricaltural  features  of  the  Knox  Shale  valleys, 
are,  as  may  be  inferred  from  what  has  been  said,  quite  varied. 
Grenerally,  when  wide,  and  not  too  rough;  they  present  choice 
farming  areas.  Some  of  the  most  desirable  and  best  improved 
farming  regions,  are  in  the  valley-ranges  pertaining  to  this  di- 
vision. The  layers  of  limestone,  interstratified  with  the  shales, 
as  well  as  the  calcareous  matter  oflen  found  in  the  shales  them- 
selves, contribute  much  to  the  strength  and  favorable  condition 
of  the  soil.  The  native  growth  is  mainly  made  up  of  differ- 
ent species  of  oak,  with  which  are  often  found  poplar,  dog- 
wood, occasionally  walnut,  &c.  In  some  regions,  yellow 
pine  is  not  uncommon. 

532.  Some  of  the  valleys  fall  below  the  character  given. 
Several,  indeed,  have  the  name  "Poor  Valley"  fixed  upon  them, 
as  that  through  which  the  section  in  §  498  runs.  These  valleys 
are  generally  narrow,  and  owe  their  bad  name  to  local  causes. 

They  are  hilly,  or  contain '  shale  ridges,  with  but  little  soil 
upon  them ;  or  else,  the  soil  is  thin,  with  the  shales  beneath, 
thoroughly  leached  and  deprived  of  their  calcareous  matter. 
These  valleys,  however,  have  portions  which  come  up  to  the 
standard,  and  present  the  sites  of  excellent  farms.  The  Rich- 
land Creek  portion  of  the  Poor  Valley  range  illustrates  this. 

688.  In  the  northeastern  part  of  East  Tennessee,  in  the  counties  of 
Cocke,  Greene,  Jefferson,  Hawkins,  Washington,  Sullivan,  Carter,  and 
Johnson,  where  the  subdivisions  of  the  Knox  Group  are  not  so  well 
marked,  (J  606,)  are  many  valleys,  the  rocks  of  which  are  alternating 
bands  of  dolomite,  or  limestone  and  shale.  These  are,  generally,  good  ag- 
ricultural belts,  and  have  been  in  cultivation  many  years. 

534.  The  soils  of  the  Knox  Shales  are  clayey,  but  mellowed, 
more  or  less,  by  the  debris  of  thin  sandy  layers,  and  by  calcare- 
ous matter.  They  are  well  adapted  to  the  cultivation  of  small 
grain,  and  to  the  making  of  meadows. 

Some  of  the  iron-ore  banks,  are,  in  part,  located  upon  the 
Knox  Shale,  but  the  division  has  not  the  interest  attached  to  it, 
as  a  mineral-bearer,  that  belongs  to  the  superior  member  of  the 
Knox  Group. 

2,  ef^^,  KKOX  DOLOlfflTS. 

535.  This  division  is  the  most  massive  formation  of  calcareous 
strata  in  Tennessee.    In  the  Eastern  Valley,  it  is  very  conspicu- 
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0U6,  and  is  the  formation  of  many  ridges  and  valleys.  In  Mid- 
dle Tennessee,  it  does  not  appear,  except,  at  one  remarkable 
spot,  already  mentioned.     (§  364.) 

636.  Lithological  Character;  Thickness. — The  section  in  § 
501,  presents  the  general  lithological  character  of  this  division 
in  the  southern  part  of  the  East  Tennessee  Yalley,  as  well  as 
in  that  portion  west  of  the  Holston. 

537.  The  chert  in  the  upper  part,  is  to  be  noticed,  inasmuch 
as  it  has  supplied  the  gray,  flinty  gravel  which,  so  extensively 
covers  the  ridges  and  Knobs  of  this  formation.  This  chert 
very  generally  has  minute  rhombohedral  cavities  interspersed 
through  it,  a  character  by  which  it  may  be  distinguished  from 
similar  material  in  other  formations.^  The  thicker  layers  are 
at  a  number  of  points,  as  stated  further  on,  worked  into  mill- 
stones. (See  also,  §§  502,  505,  and  510,  (c).)  Thin  beds  of 
sandstone  occur,  locally,  in  the  middle  and  upper  parts  of  this 
division. 

538.  Passing  to  the  northeastern  part  of  the  valley,  we  find 
the  gray  sparry  dolomite  less  heavy,  and  the  chert  less  abund- 
ant, and  the  middle  and  lower  portions  in  good  part,  made  up 
of  blue  rocks,  with  argillaceous  seams.  The  lower  part  in  this 
region,  contains  very  little  oolitic  limestone.    (See  §  507.) 

539.  In  the  larger  part  of  the  valley,  and  especially  in  the 
portions  mentioned  in  §  536,  the  upper  strata  of  this  division 
include  beds  of  dull  variegated  dolomite,  which  is,  at  some 
points,  worked  as  marble,  and,  in  many  places,  used  as  a  build- 
ing material.  It  is  a  light  gray,  rather  fine-grained  rock,  va- 
riegated with  brownish  red  clouds.  At  some  points,  there  is 
between  one  and  two  hundred  feet  of  this.  Some  of  it  is  ar- 
gillaceous, and  weathers  to  shaly  material.  Some  fossiliferous 
beds  are  associated  with  it.  Its  upper  part  runs  into  Trenton 
limestones. 

*  I  first  observed  these  cayities  many  years  ago.  They  present  a  character  which 
has  been  of  much  use.  At  many  points,  loose  chert  is  abundant  on  the  surface,  when 
the  strata  are  entirely  concealed.  Among  the  dislocations  of  East  Tennessee,  it  often 
becomes  a  question  as  to  whether  the  rocks  belong  to  the  division  under  consideration, 
or  to  the  Siliceous  Group,  the  chert  of  the  two  being  much  alike.  The  presence  of  the 
cayities,  I  have,  so  far,  found  characteristic  of  the  Knox  chert.  They  are  the  empty 
moulds  of  crystals  of  dolomite,  once  filling  them.  In  rocks  freshly  quarried,  showing 
chert,  the  crystals  are  seen.  The  chert  of  the  Siliceous  Group,  is,  generally,  charac- 
erised  by  the  presence  of  large  crinoidal  buttons. 
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640.  The  gray  dolomites  of  this  diyision  often  contain  floe  sand  as  an 
impurity.  Sometimes,  in  weathering,  especially  beneath  the  soil,  they  be- 
come encrusted  with  a  coat  of  powdery  sand.  Weathered  surfaces,  exposed 
to  the  air,  often  present  a  hacked  appearance,  quite  different  fi-om  anything 
seen  on  the  exposed  surfaces  of  blue  limestone. 

541.  The  thickness  of  this  division  of  the  Knox  Group,  is 
not  far  from  4000  feet.  It  may  be  less,  or  more,  than  this;  at 
any  rate  this  is  the  nearest  approximation  I  can,  at  present, 
make.  Taking  the  aergregate  thickness  of  the  first  and  second 
divisions  at  3000,  (§§  516  and  524,)  the  entire  thickness  of  the 
group  will  be  7000  feet.    This,  most  likely,  is  a  maximum. 

542.  Paleontology. — The  lower  limestones  of  this  division,  are, 
at  some  points,  quite  fossiliferons.  Fragments  of  trilobites  are 
abundant;  orthes,  and  other  genera  of  brachiopods,  have  be^n 
observed.  The  species,  however,  have  not  been  worked  out. 
It  is  an  inviting  field,  and  it  is  to  be  hoped  that  its  treasures 
may  soon  be  exhumed.  The  middle,  and  larger  portion,  in- 
cluding the  dark  and  light  gray  sparry  dolomites,  rarely  show 
fossils.  The  uppermost  portion,  especially  the  blue  layers, 
contain  them,  but  in  general,  not  abundantly.  In  this  horizon, 
forms  resembling  Pleurotomaria  calcifera,  P.  calyx,  and  P.  do- 
cenSf  have  been  observed  at  a  number  of  points.  The  latter, 
P.  docens,  has  been  identified. 

543.  Topography. — The  Knox  Dolomite  has  been  stated  to  be 
ridge-making,  (§  505,)  and  it  has  been  so  represented  in  sec- 
tions. (§§  444,  498,  &c.)  This  is  eminently  so  wherever  the 
strata  are  tilted  at  a  considerable  angle,  which,  by  the  way,  is 
generally  the  case. 

The  following  are  some  of  the  ridges  pertaining  to  this  divis- 
ion, a  number  of  which  are  remarkable  for  their  length.  They 
are  the  rounded  ridges  spoken  of  ii^the  First  Part  of  this  Be- 
port,  (§  104,  )  and  are  as  follows : 

(a)    Intersected  in  going  west  from  Knozville : 

Black  Oak,  Copper  and  Chestnut  Ridgee;    a  second  Black 
Oak  lies  west  of  Olinton. 
(fr)   In  the  eastern  part  of  Claiborne : 

WaUin'e  Ridge, 
(c)    In  SuUiyan  and  Greene  Counties: 

A  ridge,  running  through  these  counties ;  in  the  former, 
known  as  Chestnut  Ridge^  and  in  the  latter,  as  Big  Ridge, 
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(d)  East  of  Chattanooga: 

The  war-renowned  Musionary  Ridge. 

(e)  Banning  through  the  middle  of  the  East  Tennessee  Valley : 

The  KnoxviUe  and  Athens  Ridge;  this,  in  its  southera  ex- 
tension, lies  just  to  the  east  of  Charleston. 

There  are  several  of  these  ridges  hetween  Cleyeland  and  Benton.  The 
latter  place  is  located  on  one  of  them.  Benton,  Maryyille,  and  Dand- 
ridge,  are  situated  on  the  same  Knox  Dolomite  range,  or  ridge.  An  ill-de- 
fined  ridge  extends  from  Greene ville  to  Newport,  the  former  place  heing 
on  its  southeastern  side,  and  the  latter  on  its  northwestern.  Another,  of 
like  character,  reaches  from  Bussellville  to  Virginia,  running  hetween 
Bogersyille  and  the  Holston. 

Just  west  of  Washington,  in  Bhea  County,  is  a  wide  ridge  of  Knox 
Dolomites,  which  runs  parallel  with  the  eastern  escarpment  of  the  Cum- 
berland Table-land.  West  of  Decatur,  is  one,  which,  in  its  northern  ex- 
tension, lies  on  the  east  side  of  Kingston. 

544.  These  ridges  are,  more  or  less,  covered  with  angular 
gray  chert.  A  number  of  them  are  very  conspicuous,  and  well 
known. 

In  addition  to  these,  are  several  important  ranges  which  can 
hardly  be  called  ridges.  One  is  the  belt,  forming,  for  the  most 
part,  the  wide  anti-clinal  of  Claiborne,  Union,  and  Campbell 
Counties,  a  section  of  which  is  given  in  the  diagram  on  page 
208.  Another  is  the  belt  forming  the  middle  part  of  Sequat. 
chee  Valley,  (§  349  )  In  both  of  these,  the  Enox  dolomites  are 
raised  to  a  considerable  elevation,  especially  in  the  former;  and 
they  would  form  (as  in  fact  they  appear  to  be,  when  seen  from 
distant  high  points)  continuous  heavy  ridges,  were  it  not  for 
the  rivers  which  flow  longitudinally  through  them.  Poweirs 
River  and  its  tributaries,  cut  deeply  into  the  Claiborne  and 
Campbell  anti-clinal,  dissecting,  tortuously  and  transversely, 
the  would-be  ridge.  Sequatchee  River  cuts  the  range  through 
which  it  flows,  into  a  belt  of  knobs. 

645.  The  way  these  rivers  (Poweirs  and  Sequatchee)  wind  along  on  the 
hacks  of  the  two  anti-clinals,  respectively,  is  curious  and  noteworthy.  The 
streams  have  no  valleys  of  consequence.  Powell's  Kiver  flows  in  a  very 
tortuous  course,  and  is  bounded  generally,  while  on  the  axis  of  the  anti- 
clinal, by  rough  hills,  often  four  and  five  hundred  feet  high,  closely  hug- 
ging the  stream,  and  presenting  at  nearly  all  points,  either  on  one  Bide  or 
the  other,  bold  picturesque  hluifs.  Opposite  the  hluifs,  are  small,  rich  bot- 
toms, or  slopes,  which,  on  account  of  their  fertility,  are  generally  in  culti- 
vation. 
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Sequatchee  River  presents  similar  features,  fthoagh  not  on  so  large  a 
scale. 

Both  of  the  belts  mentioned,  lie  between  well-defined  blue  limestone 
(Trenton  and  Nashville)  valleys.  It  is  remarkable  that  the  rivers  should 
have  cut  their  beds  through  the  high  ridges  rather  than  through  one  or 
the  other  of  the  valleys. 

546.  The  upper  part  of  the  Knox  Dolomite,  where  approxi- 
mately horizontal  and  abounding  in  chert,  presents  belts  of 
country  remarkable  for  being  made  up  of  isolated  hills,  or 
'*  knobs."  Such  areas  are  known  as  "7%e  Knobs.'*  One  of 
these  belts  has  been  mentioned;  (§  116;)  it  lies  north  of  Chat- 
tanooga, and  reaches  northward  toward  Washington,  west  of 
which  place  it  is  a  tolerably  well-defined  ridge,  (§  543.)  Im- 
mediately east  of  Missionary  Bidge  and  west  of  Savannah 
Valley,  (the  valley  skirting  the  western  base  of  White  Oak 
Mountain,)  are  ranges  of  cheriy  knobs  belonging  to  this  for- 
mation.   I^orthward,  these  become  ridges. 

547.  Most  of  the  ridges  mentioned,  are,  as  I  have  said,  cherty. 
On  many  of  them,  the  chert  is  mostly  confined  to  the  south- 
east side,  the  northwest  being  comparatively  free  of  it,  for  the 
reason  that  the  lower  blue  limestones/  oolitic  or  otherwise,  out- 
crop on  this  side.*  Sometimes^  the  blue  rocks  of  the  north- 
west slope  are  separated  from  the  gray  strata  by  a  narrow  lo- 
cal valley,  having  the  bearing  of  the  ridge.  In  this  case,  the 
range  becomes  double — one  part,  more  or  less,  cherty;  the 
other,  comparatively,  without  chert.  The  latter  usually  pre- 
sents rich  fertile  land.  Copper  Eidge,  in  the  northern  part  of 
the  State,  is  thus,  in  several  regions,  divided  into  two  subordi- 
nate ranges. 

648.  The  Richland  Knobt,  the  range  of  which  lies  east  of  Butledge,  are 
made  up  of  the  blue  limestones  and  dolomites  of  the  lower  part  of  this  di- 
vision. They  are  rich,  and  in  cultivation.  To  the  east  of  these,  come  in 
the  gray  cherty  rocks. 

549.  Between  two  and  three  miles,  northwest  of  Morristown,  commences 
the  range  of  Boalman^s  Ridge,  This  is  a  long  and  tolerably  wide  belt,  and 
is  the  same  as  the  range,  already  mentioned,  lying  between  Rogersville 
and  the  Holston.    (2  543.)    On  its  southeastern  side,  are  the  gray,  cherty 

*  It  may  be  stated  here,  also,  that  the  northwest  slope  is  often  steeper  than  the  sonth- 
east,  the  dip  of  the  rocks  becoming  greater  as  we  approach  the  Knox  Shale  valleys. 
This  is  true,  especially,  of  Copper  Bidge. 


THE  KNOX   QBOUP.  219 

dolomites,  and  on  its  northwestern,  blue  calcareous  rocks,  which  include,  in 
some  parts,  as  west  of  Morristown,  some  of  the  shales  of  the  Shale  Diyi- 
sion.  West  of  Boatman's  Ridge,  on  the  road  from  Morristown  to  Bean's 
Station,  is  a  narrow  Knox  Shale  valley,  which  is  the  southern  end  of  the 
Bogersville,  or  Carter  Valley,  Bange.  !Prom  May's,  on  the  Holston.  to 
Bean's  Station,  the  geological  section  through  Boatman's  Ridge,  &c.,  is  re- 
peated. 

550.  The  rocks  of  this  division,  when  horizontal,  or  nearly 
BO,  form  plateaus,  or  valleys,  unless,  in  some  way  the  chert  be- 
comes predominant;  when  ^'knobby  regions,''  usually  are  found. 
(§  546.) 

The  wide  anti-clinal  of  Claiborne  and  Campbell,  (§  544.) 
may  be  regarded  as  a  plateau,  and  the  deep  bed  of  Poweirs 
Biver  as  a  cafion  winding  through  it. 

551.  There  is  an  interesting  plateau  of  this  formation  in  Jef- 
ferson County,  between  the  Holston  and  the  so-called  Bay's 
Mountain,  and  extending  from  the  vicinity  of  New  Market  to 
Bussellville;  these  towns,  and  Morristown,  being  upon  it. 
This  area  is  from  300  to  400  feet  above  the  Holston,  and  pre- 
sents some  excellent  and  extensive  farming  regions.  A  portion 
is  called  the  New  Market  Valley,  and  is  noted  for  its  fertility. 

The  rocks  of  this  plateau,  are  at  many  points,  but  little  in- 
clined. They  are,  in  reality,  at  the  northern  disappearing  end 
of  a  synclinal  trough.  Below  New  Market,  the  synclinal  char* 
acter  is  more  apparent,  and  but  a  short  distance  southwest  of 
this  place,  commences  an  important  range  of  Trenton  and 
Nashville  rocks.  These  lie  in  the  synclinal,  and  on  the  rocks 
we  arc  considering. 

552.  The  interesting  mountain -hemmed  coves,  noticed  in  the 
First  Part  of  this  Report,  (§§  132  to  138,)  present  areas  for  the 
most  part  of  Knox  dolomites  and  limestones.  Associated  with 
these,  however,  there  are,  at  a  few  points,  Trenton  and  Nash- 
ville limestones  and  shales.  Some  Knox  shales  also  occur. 
The  rocks  of  the  coves  are  not  unfrequently,  nearly  or  quite, 
horizontal.  They  are  patches  of  the  great  calcareous  forma- 
tions which  became  entangled,  by  the  folding  and  faulting  to 
which  all  the  strata  in  common  were  subjectec^  in  the  mountain 
masses  of  the  Ocoee  and  Potsdam  Formations.  Doubtless, 
these  coves,  or  basins,  were  once  filled  to  the  tops  of  the  sur- 
rounding ridges,  with  calcareous  matter.  Water  has  removed 
this,  and  excavated  the  coves. 
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553.  The  exceptional  spot,  in  Middle  Tennessee^  showing  out- 
cropping Knox  Dolomite,  has  been  noticed.  (§  364.)  It  may 
be  added,  that  the  part  of  the  basin  holding  these  rocks,  rises 
up  (regarding  the  area  generally)  in  a  wide,  low  dome — a  fea- 
ture consistent  with  the  ridge-making  character  of  the  same 
rocks  in  East  Tennessee.  The  dome  shows  upon  the  surface, 
in  isolated  pieces,  the  characteristic  chert  of  the  division.  Its 
agricultural  features  are  good,  and  the  basin  in  general,  is 
highly  valued  as  a  farming  region.  The  dome  has  a  depression 
all  around  it — a  ring  of  valleys,  in  which  outcrop  the  Trenton, 
Nashville  and  Niagara  rocks. 

554.  Useful  Rocks  and  Minerals. — The  following  is  intended 
to  be,  for  the  most  part,  simply  an  enumeration  of  the  rocks 
and  minerals  of  this  formation,  which  are,  or  can  be,  put  to 
practical  use.  The  systematic  notice  of  them  belongs  to  the 
Third  Part  of  the  Report. 

The  upper  portion  of  the  division  at  very  many  points,  con- 
tains beds  of  a  variegated  rock,  which  answers  an  excellent 
purpose  as  a  building  stone.  Its  surface  presents  a  gray 
ground,  mottled  with  reddish  brown  clouds.  This  rock  has 
been  referred  to  in  §  539.  There  is  a  quarry  in  it  at  Chatta- 
nooga, and  the  pillars  which  support  the  roof  of  the  passenger 
depot  at  that  place,  are  built  of  it.  The  rock  occurs  in  separa- 
ble layers  of  convenient  thickness.  It  is  sometimes  called  a 
marble,  but  its  colors  are  rather  dull  to  be  much  valued  as  a 
marble.  The  material  is  limestone,  more  or  less  dolomitic  and 
argillaceous.  It  has  a  wide  range  occurring  in  the  horizon 
mentioned  as  far  north  as  Claiborne  County. 

Other  varieties  of  building  material  can  be  obtained  from 
different  portions  of  this  formation. 

555.  Many  of  the  dark  blue  layers  of  this  division  are,  at 
many  points^  profusely  intersected  by  small  reticulating  veins 
of  calcite.  This  is  the  case  often,  whore  a  layer  of  limestone 
or  dolomitOi  lies  in  the  compressed  angle  of  a  local  flexure, 
the  rock  having  been  more  or  less  cracked  in  the  bending. 
These  vein-marked  rocks  will,  at  numerous  localities,  yield  a 
handsome  marble,  and  they  are  well  worthy  the  attention  of 
those  who  are  interested  in  such  matters.  The  limestones  are 
sometimes  very  dark,  and  their  polished  surfaces,  showing  the 
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reticulating  white  veins,  would  be  beautiful.  Such  rocks  may 
be  found  at  nearly  all  points  where  the  blue  iayers  have  been 
much  wrinkled.  I  have  observed  them  in  the  vicinity  of 
Jonesboro',  Greeneville,  Newport,  on  the  Pigeons,  in  Sevier,  in 
McMinn,  Polk,  etc. 

556.  Dark  limestones,  without  veins^  forming  a  good  black, 
or  nearly  black,  marble,  are  not  uncommon,  and  are  associated, 
more  or  less,  with  the  preceding;  they  are  the  same,  in  fact, 
without  the  veins.  Black  marbles  of  this  kind  from  East 
Tennessee,  form  the  bases  of  the  columns  in  the  Senate  Cham- 
ber at  Nashville. 

557.  In  addition  to  the  above,  there  are  conglomerate  and 
breccia  limestones  and  dolomites  in  East  Tennessee,  some  of 
which  deserve  attention.  These  belong  to  the  different  divis- 
ions of  the  Knox  Group,  in  fact,  some  may  belong  to  the  Ocoee 
Group.  (§  440.)  These  rocks,  when  free  from  siliceous  points 
and  masses,  can  be  made  to  present  an  agreeable  surface.  The 
fragments  making  up  the  masses  are  generally  of  different 
shades  of  color,  and  the  polished  surfaces  of  the  breccias  re- 
semble mosaic  work.  Marbles  of  this  sort  are  found  on  the 
Little  Tennessee,  south  of  Chilhowee  Mountain.  I  have  ob- 
served them  in  Greene,  Cocke,  Sevier,  and,  in  fact,  in  all  the 
ITnflka  counties.  On  the  Little  Tennessee,  and  in  Monroe 
County,  some  of  it  has  been  wrought. 

558.  In  McMinn  County,  at  one  point  in  North  Chestua 
Valley,  is  a  bed  of  variegated  crinoidal  limestone,  from  which 
marble  slabs  have  been  sawn.  This  rock  is  interpolated  in 
the  Knox  Shale,  such  being  the  formation  of  this  range.  (§  530.) 
The  point  is  interesting  as  a  locality  of  fossiliferous  rock  in  the 
shale. 

559.  The  chert  so  characteristic  of  the  upper  part  of  the  Knox 
Dolomite  is  manufactured,  at  several  points,  into  excellent  mill- 
stones. Layers  of  it,  having  a  suitable  cellular  structure,  occur 
in  Claiborne,  Jefferson,  Knox,  and  other  counties.  It  is  gene- 
rally the  weathered  outcropping  portion  of  these  layers  that  is 
used.  After  getting  a  certain  depth,  the  cavities  are  found  to 
be  more  or  less  filled  with  crystals  of  dolomite  and  other 
matter. 
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660.  In  seyeral  counties,  among  them  Jefferson,  HcMinn,  Polk,  &C., 
layers  of  tough  homstone  occur  in  the  blue  limestone.  These  being  in- 
closed in  tilted  strata  outcrop  along  a  line,  in  some  cases,  for  several  miles. 
Dotted  along  on  such  outcrops,  in  the  counties  mentioned,  are  old  half- 
filled  pits — ancient  "  diggins  "—originally  made  by  the  Indians  for  the 
purpose  of  procuring  flint.  They  are  in  fact,  o\d  Jlint  mines.  Large  trees 
now  grow  in  these  pits. 

561.  Many  Iron  ore  banks  are  located  on  the  Knox  Group. 
In  considering  these  banks,  it  is  best  to  take  the  sub-divisions 
of  the  Group  together.  The  special  notice,  however,  will  be 
found  in  the  Third  Part  of  the  Eeport.  There  are  two  species 
of  iron  ore  associated,  more  or  less  directly,  with  the  rocks  of 
this  Group ;  these  are  Umonite  and  hematite, 

562.  The  first  of  these^  Umonite,  (sometimes  called  brown 
iron  ore,)  is  a  hydrous  oxide  of  iron,  and  is  of  very  general 
occurrence.  This  ore  results  from  the  decomposition  of  ferru- 
ginous minerals,  such  as  pyrite,  carbonate  of  iron,  etc.,  contain- 
ed in  the  rocks.  Any  of  the  strata  of  the  Knox  Group,  which 
contain  compounds  of  iron,  such,  for  instance,  as  the  dark  gray 
dolomites,  or  the  red  and  green  shales,  will^  when  disintegrating 
under  certain  conditions,  yield  limonite.  For  this  reason,  more 
or  less  of  it  is  to  be  seen  in  all  regions  where  such  rocks  out- 
crop. It  is  only,  however,  at  certain  localities  that  the  ore 
accumulates  in  sufficient  quantity  to  be  of  practical  value. 
When  such  a  locality  is  met  with  it  is  called  a  bank, 

563.  Banks  of  limonite  occur  in  all  the  mountain  counties 
ft*om  Johnson  to  Polk.  Ore  from  most  of  them  has  been  made 
into  iron  for  many  years.  The  ore  is  found  in  isolated  masses^ 
in  bunches,  irregular  layers  in  a  matrix  of  clay,  sand,  chert 
and  debris  of  the  disintegrated  strata,  all  or  part,  variously 
mingled. 

For  some  reason,  not  well  understood,  the  valuable  deposits 
of  limonite  are  most  numerous  in  the  coves  and  valleys  of  the 
Knox  Group,  near  or  among  the  mountain  ridges  of  the  Unaka 
belt.  Small  unimportant  deposits  of  ore  are  occasionally  met 
with  on  all  the  Knox  Dolomite  ridges. 

564.  The  other  species  of  ore,  Tiematite,  is  found  at  one  point 
in  a  regular  bed,  and  has  been  already  mentioned.  (§  521.)  At 
another  locality,  Sharp's  Bank,  in  Sullivan  County,  it  occurs 
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in  a  vein-like,  nearly  vertical  mass.  Much  ore  has  been  taken 
out,  and  the  opening  made,  is,  at  one  point,  forty  feet  across. 
This  part,  however,  is  wider  than  the  rest  of  the  vein,  and  in- 
cludes a  columnar  mass  of  rock,  or,  as  the  miner  would  say, 
a  "  horse."  This  mass  of  ore  is  associated  with  light  gray  dol- 
omite, of  the  uppermost  part  of  the  Knox  Group.  The  rocks 
dip  at  a  high  angle.  The  hematite  most  likely  dips  with  them, 
not  being  a  true  vein  intersecting  the  strata. 

Other  localities  of  this  ore  exist  in  Sullivan  County.  Hand 
specimens  of  magnetite  (loadstone)  are  sometimes  found  at  these 
localities. 

565.  Iron  Pyrites  is  often  fonnd  in  the  rocks  of  the  Enox 
Group.  It  is  a  mineral  met  with,  for  that  matter,  in  nearly  all 
formations.  In  the  Knox  Group  it  is  found  associated,  pretty 
generally,  with  galena  and  blende^  at  the  localities  of  these  min- 
erals. A  few  miles  south  of  Gremieville,  in  one  of  the  valleys 
of  Greene  County,  is  a  heavy  body  of  pyrites  in  layers  more  or 
less  mixed  with  shaly  limestones.  At  the  time  of  my  visit  the 
excavation  previously  made,  in  search  of  something  better 
than  this  mineral,  was  partly  filled  with  water,  so  that  the  char- 
acter of  the  deposit  could  not  be  made  out  fully.  Much  pyrites 
had  been  thrown  out.  The  locality  deserves  attention.  At 
other  points,  in  the  same  valley,  beds  of  pyrites  are  found. 

566.  Galena  occurs  at  numerous  localities  in  the  Knox  Dolo- 
mite. It  presents  itself  in  true  veins,  as  at  the  Caldwell  Mine, 
on  Poweirs  Eiver,  in  Union  County,  in  isolated  grains  and 
small  lumps,  from  the  size  of  a  pea  to  that  of  an  orange,  or 
larger,  interspersed  sparsely  through  the  whole  mass  of  certain 
beds  of  dolomite ;  and  in  bunches,  or  deposits,  consisting  of 
local  accumulations  of  grains  and  masses  of  galena  in  the  rock, 
mostly  as  a  matrix,  as  the  lead  mine  in  Bompass  Cove,  in 
Washington  County. 

567.  The  most  interesting  example  of  a  bed  of  dolomite,  containing 
scattered  grains  and  lumps  of  galena,  that  I  have  met  with,  lies  in  the 
Boathwestem  part  of  Claiborne  County,  near  Powell's  Riyer.  The  portion 
of  the  bed  examined,  and  seen  to  contain  ore  throughout,  is  about  six 
miles  long  and  two  miles  wide,  and  lies  between  Slate  and  Camp  Creeks, 
on  the  hills  more  or  less  elevated  above  the  river.  Host  likely,  however, 
the  lead-bearing  portion  extends  beyond  these  limits.  The  horizon  of  the 
bed  in  the  Knox  series  is  in  the  upper  part  of  (6)  in  the  section.   (}  601.) 
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The  ore  occurs  ia  battoai  from  the  sixe  of  buokshot  to  that  of  a  walnuti 
but  occasionally  large  enough  to  weigh  seyeral  pounds.  The  masses  are 
sparsely  scattered  through  the  rock,  so  much  so  that  its  separation  is  im- 
practicable. At  points,  where  the  masses  are  more  abundant  than  usual 
the  hunters  have  been  in  the  habit  of  digging  in  the  soil  near  the  rock,  or 
in  the  clay  filling  crevices,  for  pieces  of  ore  which,  in  time,  have  become 
detached.  Frequently  their  labor  is  rewarded  by  the  discovery  of  several 
pounds  of  ore,  supplying  them  well  with  the  lead  they  need. 

568.  Cerussite  (carbonate  of  lead)  is  found  in  small  gray 
pieces  at  a  point  on  the  road  from  Greeneville  to  the  Warm 
Springs  in  the  valley  between  Paint  and  Meadow  Greek 
Mountains.  It  is  dug  out  of  the  soil,  and  is  derived,  doubtless, 
by  alteration,  from  galena  contained  in  the  rocks  of  the  vicinity. 
At  a  number  of  the  galena  localities  the  same  mineral  may  bo 
found. 

569.  The  following  ores  of  zinc,  are  found  at  numerous  local- 
ties  in  the  Knox  Group  : 

(a)  Blende — sulphide  of  zinc,  associated  with  galena  at  many  localities ; 

(&)  Smithsonite — carbonate  of  zinc ;  and 

(e)  Calamine — hydrous  silicite  of  zinc;  the  two  last  associated  at  Stiner^s 
zinc  mine,  on  Powell's  River,  in  Union  County;  at  the  Mossy  Creek  mine, 
and  at  several  other  points,  to  be  mentioned  hereafter. 

570.  Black  Oxide  of  Manganese  is  of  very  general  occurrence 
in  regions  where  iron  ore  is  found.  Pieces  are  not  uncommon 
on  the  Knox  chert  ridges.  In  Jones'  Valley,  in  Cocke  County, 
anid  on  Boatman's  Ridge,  between  Morristown  and  Bean  s  Sta- 
tion, considerable  masses  of  it  have  been  observed.  Locali- 
ties at  which  hand  specimens  can  be  found,  are  very  numerous. 

571.  In  addition  to  the  minerals  mentioned,  the  following 
also  occur  in  the  rocks  of  the  Knox  Group : 

(a)  Seavy  Spar  (barite) — found  in  veins,  as  at  a  point  twelve 
miles  from  Greeneville,  on  the  road  to  Chimney  Top,  etc.;  also 
associated  with  galena  at  a  number  of  points,  forming,  in  the 
main,  the  g&ngue  of  the  ore. 

(h)  Flour  Spar  {fiuorite) — ^associated  with  the  preceding  in 
lead  veins,  etc. 

(c)  Calcite  (carbonate  of  lime) — in  crystalline  masses  and  in 
crystals,  associated  as  the  last,  and  common  in  small  veins — a 
very  common  mineral. 
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(d)  Dolomite  (carbonate  of  lime  and  magnesia)— ogquts  in 
crystals  in  the  cavities  of  chert,  and  of  the  bedded  rocks ;  also, 
in  veins  associated  with  the  minerals  mentioned  above. 

(e)  Quartz — in  crystals,  in  the  cavities  of  chert,  etc. 

572.  Agricultural  Features, — The  Knox  Dolomite  presents 
some  of  the  best  farming  regions  in  East  Tennessee.  This  di- 
vision, and  the  Knox  Shale,  taken  together,  are  the  most  im- 
portant formations  of  this  section  of  the  State,  so  far  as  agri- 
cultural interests  are  concerned.  They  present  a  much  greater 
number  of  acres  of  good  arable  land  than  all  of  the  other 
formations  combined.  In  this^  the  East  Tennessee  Yalley  dif- 
fers widely  &om  the  Central  Basin.  (§  227,  and  on.)  In  the 
latter  the  soils  overlie,  and  are  derived  from  the  blue  limestones 
of  formations  next  to  be  described,  namely,  the  Trenton  and 
Nashville  Groups.  In  the  Basin,  no  strata  of  the  Knox  Group 
are  seen  at  the  surface. 

573.  In  East  Tennessee  there  are  long  valley-ranges,  as  will 
be  seeu;  of  excellent  lands  based  on  the  Trenton  and  Nashville 
rocks,  but  the  aggregate  area  they  give  is  far  less  than  that 
presented  by  the  Knox  Dolomites  and  shale. 

574.  In  noticing  the  topography  of  the  Knox  Dolomite, 
reference  has,  several  times,  been  made  to  agricultural  features. 
(§§  547,  548,551,  553.)  It  maybe  stated,  generally, that,  where 
chert-gravel  is  not  too  thick  upon  the  surface,  the  lands  of  this 
formation  are  good;  many  of  them  excellent.  The  southeastern 
slopes  of  many  of  the  characteristic  ridges,  (§  543,)  like  that  of 
Copper  Hidge,  are  well  adapted  to  farming  purposes.  These 
slopes  run  gradually  into  the  valleys,  where  the  blue  Trenton 
and  Kashville  limestone  lands  are  found.  The  northeast  sides 
of  these  ridges  are  often  free  from  chert  and  richer;  (§  547;)  but 
they  have  the  disadvantage  of  being  steeper  and  more  broken, 
besides  having  a  northern  exposure.* 

575.  The  principal  formations  of  the  northeastern  part  of 
the  State,  (excluding  the  mountains,)  are,  as  we  have  seen, 
Knox  dolomites  and  shales.  Upon  these  are  based  many 
ridges  and  valleys,  which,  however,  are  not  marked  like  those 

*  The  northern  exposure  would  be  an  advantage  in  some  cases.    It  would  be  better 
for  finit,  grass,  etc. 

Sig.  15.    Vol.1. 
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west  of  Knozville.  Many  of  the  valleys  contain  dolomitio 
rocks  and  shales  interstratified.  These  are  generally  good 
farming  belts.  In  fact,  the  whole  section  is  a  superior  one,  as 
to  its  agricultural  features.  It  has,  too,  been  longer  in  cultiva- 
tion than  any  other  portion  of  the  State. 

676.  The  coves  referred  to  in  §  652,  are,  for  the  most  part, 
desirable  farming  regions.  Cade's  Cove  is  noted  as  a  grass 
producing  area.  The  coves,  generally,  are  well  suited  to  small 
grain,  grass  and  fruit.  The  same  remark  will  apply  to  all  the 
coves  and  valleys  among,  or  in  the  vicinity  of,  the  TJnaka 
Eidges.  These  coves  and  valleys  deserve  more  consideration 
than  they  have  received.  They  have  peculiar  attractions. 
Their  elevation,  and  the  presence  of  mountains  around  them, 
make  them  cool,  and,  in  the  summer,  delightftil.  Their  very 
isolation  would  make  them,  to  some  minds,  all  the  more 
desirable. 
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CHAPTER  VIII. 

THE   TRBNTON    AlfD  NASHVILLE   GROUPS;    FORMATIONS 

ni  AND  IV. 

677.  Succeeding  the  dolomiteB  of  the  Knox  Qroup^  we  have,  both  in  East 
and  Middle  Tennessee,  beds  of  bluei  highly  fossiliferons,  limestones,  equiva- 
lent, in  general,  to  beds,  which,  in  New  York,  are  referred  to  the  Chazy, 
Black  River,  and  Trenton  Formations.  In  East  Tennessee  it  is  generally 
an  easy  matter  to  know  when,  in  traversing  the  country,  we  pass  from  the 
rocks  of  the  upper  Slnox  to  those  of  the  Trenton.  There  is  some  admix- 
ture of  gp*ay  and  blue  strata  in  the  horizon  of  junction,  but  the  compact 
gray  (or  variegated  gray)  strata,  and  the  gray  chert  on  one  side,  and  the 
blue  limestone  (often  knotty  and  firagile)  on  the  other,  are  quite  in  contrast. 
On  the  one  side,  too,  rises  the  ridge— on  the  other  is  the  valley.  This  is  a 
lithological  and  topog^raphioal  contrast ;  as  to  fossils,  there  is  more  or  lest 
blending. 

578.  The  blue  limestones  referred  to  above,  constitute  a  group 
which  retains  its  general  features  tolerably  well  throughoat 
both  Middle  and  East  Tennessee.  But  not  so  with  the  overly- 
ing and  remaining  beds  of  the  Lower  Silurian  Formations. 
These,  in  East  Tennessee,  present  a  different  aspect  from  what 
they  do  in  Middle  Tennessee.  Moreover,  they  present  differ- 
ences in  the  Eastern  Yalley  itself,  being  on  the  northwest  side 
mainly  limestones^  and  on  the  southeast,  shales.  Again,  in 
certain  regions,  or  belts,  of  the  valley,  they  include  several 
interpolated  and  interesting  beds  of  special  character,  making, 
altogether,  a  series  quite  heterogeneous. 

In  the  Basin  of  Middle  Tennessee  the  entire  series  of 
Trenton  and  Nashville  rocks  is  much  the  same  from  bottom  to 
top,  being  mainly  different  varieties  of  Hue  limesttme. 

579.  I  will  notice  first  the  Trenton  and  Nashville  Series,  as 
presented  in  East  Tennessee  Yalley,  and  after  that,  pass  to  the 
consideration  of  the  same  rocks  in  Middle  Tennessee.  The 
Central  Basin  (p.  97)  has  some  claims  to  be  be  considered,  first, 


228  OEOLOOIOAL  BTBUCTURE  AND  FORMATIONS. 

for  the  reason  that  it  has  become  in  Tennessee,  typical  ground, 
so  far  as  these  rocks  are  concerned,  a  fact  due  to  the  undis- 
turbed condition  and  fine  development  of  the  strata,  and  to  the 
greater  study  given  to  its  fossil  species.  In  the  Bastn^  the 
strata  are,  without  difficulty,  grouped  into  the  two  divisions 
which  I  have  named  Trenton  and  Nashville.  In  the  Eastern 
Valley,  they  are  not,  in  this  Beport,  thus  systematically 
grouped,  but  are  considered  together  as  the  Trenton  and  Nash- 
ville Series.  Notwithstanding  the  claims  of  the  Basin,  it  will 
be  more  in  accordance  with  the  order  adopted,  to  commence 
with  the  formations  of  the  Eastern  Valley. 


Section  I. 

THE  TBENTON  AND  NASHVILLE  SEBIES  IN  THE  YALLET 

OF  EAST  TENNESSEE. 

OSNBBAL    GhABAGTBBS; — SXCTIONB     ITKAB    KlTOXYILLX — InTZRPOLATXD 

Beds.  A,  Thb  Blub  or  Maclubea  Limxstonx — Lithological 
Gharactxb,  Thickkxss — ^TopooRAPHT,  Extent  akb  Bakge — Faljc- 
OKTOLOQY,  Aox:  (1)  Ths  Bed  akd  Grat  Hakblx — Extent  and 
Banoe,  the  Bed  Belt; — (2)  The  Iron  Limestone — Lithological 
AND  other  Characters — Extent  and  Bange — ^The  Bed  Knobs  ; — 
(8)  Other  Special  Beds — Ditision  next  above  Ibon-Limestone, 
AJTD  THE  Crinoid  Bed — The  Uppeb  Marble — The  Brown  Shale. 
S,  The  Upper  Member  op  the  Sebies; — (a)  The  Shale  (eabt- 
ern)>— The  Gray  Belt,  its  Topography — ^Abeas  or  Shale,  Syn- 
clinals— Lithological  Character;  Graptolites; — (b)  Limestone 
AND  Shale  (westkbn)— Topoqbaphy,  Abeas — Lithological  and 
OTHEB  Chabactebs;  Tbansition   Beds;  Appendix; — Useful  Book 

AND  MlHEBALS; — AgBICULTUBAL  FeATUBES. 

580.  General  Characters. — The  Trenton  and  Nashville  rocks 
in  East  Tennessee,  may.  in  general,  be  described  as  follows: 
They  are  first  a  stratum  of  blue  limestone,  more  or  less  argil- 
laceous, from  200  to  600  feet  thick,  (§  690 ;)  then  above  this 
a  great  body  of  sky-blue  calcareous  and  often  sandy  shales, 
weathering  yellowish  gray,  or  buff,  and  containing  occasionally 
thin  flaggy  limestones,  and  at  some  points,  thin  sandstones. 

We  thus  divide  the  series  into  two  members,  the  Blue  Idme- 
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stone  and  the  Shale,    The   latter  has  a  mazimnm  thickness  of 
abont  2000  feet. 

581.  The  upper  member,  as  thus  characterized,  pertains 
properly  to  the  middle  and  southeastern  portions  of  the  Valley, 
supposing  the  latter  to  be  divided  longitudinally.  In  going  to 
the  northwest,  towards  the  Cumberland  Table-land,  in  any 
part  of  the  Yalley,  the  shale  becomes  more  and  more  calcare- 
ous, approaching  the  condition  the  same  strata  present  in 
Middle  Tennessee. 

582.  I  have  given  above,  let  it  be  noted,  general  features. 
There  are  special  features,  as  before  remarked,  of  much  inter- 
est and  importance.  In  the  middle  portion  of  the  Yalley  the 
Shale  contains  interpolated  or  local  beds  of  marble,  and  of  a 
liard,  sandy,  iron-limestone.  One  bed  of  marble  lies  at  or  near 
the  base  of  the  shale ;  the  iron-limestones  and  another  bed  of 
marble,  are  interetratified  with  layers  at  higher  levels. 

583.  These  interpolated  beds  are  mostly  confined  to  the 
middle  portion  of  the  Valley.  Their  longer  dimensions  have 
approximately,  the  direction  of  the  trend  of  the  ridges,  a  char- 
acteristic, by  the  way,  of  other  beds  to  be  mentioned,  and  one 
that  is  interesting  as  to  its  bearing  on  the  early  history  of  Ap- 
palachian movement. 

And  here  it  may  be  added,  generally,  that  lithological 
changes  in  most  of  the  formations  of  the  Valley  occur  much 
more  rapidly  in  going  "  across  the  country,"  that  is  to  say,  to 
the  northwest  or  southeast,  than  in  traversing  it  in  a  longitudi- 
nal, or  northeast  and  southwest  direction. 

584.  Sections  in  the  vicinity  of  KnoocviUe — The  Interpolated 
Beds, — If  a  section  across  the  strata,  on  a  line  between  Bogers- 
ville  and  Greeneville,  were  taken,  a  portion  of  it  would  present 
the  Trenton  and  Nashville  Series  in  its  twofold  character 
of  blue  limestone  and  sTiale,  (§  580,)  the  latter  constituting  much 
the  larger,  and  by  far  the  more  conspicuous  part  of  the  whole. 
Intersecting,  however,  the  same  series  on  the  southeast  side  of 
Knozville,  or^say,  more  generally,  on  the  southeast  side  of  the 
ridge  Knoxville  is  located  upon,  (§  543,  («,))  the  section  loses  its 
simple  character,  and  becomes  varied  by  the  presence  of  the 
interpolated  or  local  beds  just  spoken  of. 

585.  I  present  on  the  next  page  a  section  across  the  belt  of 
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Trenton  and  NashTilte  rockB,  which  lies 
next  east,  or  eontheast,  of  K&ozTille. 
The  aection  w&s  taken  a  few  miles  north- 
east ofEnozrille;  the  line  of  it  rana  to 
the  northwest  and  southeant  near  the 
month  of  the  French  Broad  Hiver. 
f  586.  The  following  is  the  series  of  beds 

I  and  formations,  presented  in  the  section 

-9  in  descending  order : 

S       ^    (7.)  a^taramt  ShaU,  {G,  G,)   with  ooc*- 
S  ^^')'  lionBllj  thin,  flaggy  limeitonea  uid  & 
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"— e^ 
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51 
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few  Ufers  of  bard,  uuidy  limealonei 
oont«iD«  Ltpiama  aericea,  Strophomma 
qUertiata  and  S.filitexla.  Thia  and  the 
■halei  below  ar«  aky-blue,  weatharing 
]r«llo«iih  gnj,  or  buff.  Owing  to, 
fold*  thiokneas  unoertain,  aay  in  feet,  400^ 

(6.)  JUd  Marble,  (V,  H,)  foaailiferona,  va- 
riegated, mcMtl;  red  marble,  with  gray 
and  greeniah  layers ;  folded  and  thick- 
ness doubtful,  aay 300? 

(5.)  Caleartmu  S)uile,  [E,  I,)  with  more  or 
lau  flaggy,  foaailiferoui  limeatone ; 
thiokneu  doubtful,  aa  above,  aay......  600? 

(1.)  /nMi-I«M«foiw,(D,  J,K,)ahard,tsndy, 
very  ferruginona  limeatone,  weatber- 
iug  to  a  poroua,  dark  brown,  sandy 
■islelon,-  foiailiferoua,  among  the  ape- 
eiea  Ataphut  flaij/eephidtit  cominoo. 
Tbickneas  from  200  to  800  feet 260 

(8.)  Cbtearaou«5Aal«  contain  inglnteratrat- 
ifled  beda  of  iron-limeatone,  aa  well  aa 
of  blue,  flaggy  limaatonea.  (The  di- 
Tiiion  above  (i)  might  be  inoluded  in 
this,  aa  the  upper  member.) MO 

(S.)  AdomfOroy JfarUe,(C,L,)aorallin«, 

grayiah  white,  and  variegated SSO 

(1.)  Blue  LimetUme,  (B,  M,}  argillaceoua, 
foMiliferoua;  noatAina  Maelvrea  magna, 
and  ta  followed  below  by  rocki  of  the 
Enox  Oroup 600 

K87.  The  Knozvilie  Bidge  has  a  belt  of 
Trenton  and  Nashville  roclcs  on  its  north- 
west aide,  also.    The  general  section  on 
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page  204,  orosses  this.  It  lies  between  the  ridge  M,  and  that 
on  which  the  city  is  located.  Commencing  with  a  bed  of  red- 
dish brown  shales  in  this  valley,  and  proceeding  in  a  north- 
westerly direction  to  the  base  of  the  ridge,  M,  the  series  of 
strata  in  this  belt  is  approximately,  in  descending  order,  as 
follows : 

(6.)  BroumishHred  Shale;  a  more  or  leBS  caloareous  rock,  weath- 
ering into  shale;  contains  some  grayish  layers  more  cal- 
careous. ThiB  bed  is  crossed  on  a  Clinton  road  before 
reaching  the  Knoxville  Cemetery  gate ;  it  occurs  in  several 

folds.    Thickness  uncertain,  say  (in  feet) 800? 

(5.)  Calcareoui  8haU^  with  occasionally  thin,  flaggy,  fossiliferous 
limestones.  The  shales  are  sky-blue,  weathering  buff  and 
yellowish  gray.  They  measure  across  their  outcrop  1700 
feet;  allowing  for  dip,  plications,  etc.,  their  thickness  may 

bcM^matM^at 1000? 

(4.)  Jrovi-XftmesibfM,  like  No.  4  in  last  section,  about 100 

(8.)  OilearMtw  ^Ao^  sky-blue,  weathering  buff. 820 

(2,c.)  VariegaUd  MarbU 876 

(2,6.)  Blue  Lvnestonelike'So.  1,  below .•  186 

(2,a.)  Variegated  Marble -    86 

(1.)  Blue  Limestone^  same  as  No.  1  of  last  section,  and  resting  on 

Strata  of  the  Knox  Group 610 

588.  In  passing  from  the  belt  of  Trenton  and  Nashville 
rocks  on  the  southeast  side  of  Knoxville,  to  thajb  on  the  north- 
west, the  two  being  separated  by  a  dolomite  ridge,  considerable 
change  occurs  in  the  strata.  This  may  be  seen  by  comparing 
the  two  sections  just  given.  The  Iron  Limestone^  for  example, 
on  the  northwest  has  lost  its  prominence.  On  the  southeast  it 
has  volume  enough  to  form  high  hills ;  (the  red  hills  seen 
across  the  river  from  Knoxville ;)  on  the  northwest  it  gives  no 
marked  topographical  feature.*  In  the  belts  still  further 
northwest  it  soon  thins  out  and  is  not  seen.  This  is  in  har- 
mony with  statement  made  in  (§  583.) 

589.  Another  difference  in  the  sections,  is  the  presence  of  the 
bed  of  Brownish-red  Shale  in  one,  (the  northwestern,)  and  its 
absence  in  the  other,  unless,  indeed,  the  Bed  Marble  of  the 
eastern  section,  is  synchronous,  the  marble,  being  the  product 

*  It  may  be  mentioned  here,  that  this  band  of  Iron  Limestone  on  the  northwest  of 
Knoxville,  becomes  heavier  when  traced  '*down  the  country"  to  the  southwest.  It 
soon  begins  to  form  characteristio  red  knobs,  and  ultimately  makes  a  conspicuous  line 
of  them. 
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of  a  local,  encrinal,  and  coralline  colony.  Fragments  of  cor- 
als, and  the  buttons  and  plates  of  crinoids,  in  quantity,  mixed 
with  red  marly  mud,  would  harden  into  such  rock. 

With  these  remarks,  we  pass  to  the  special  consideration  of 
the  Strata. 

« 

A. — The  Blue,  or  Maclubea  Limestone. 

590.  This  is  the  lower  Blue  Limestone  Member  of  the  Tren- 
ton and  Nashville  Series,  spoken  of  in  §§  580  and  584 ;  it  is, 
too,  the  lowest  bed  in  the  two  sections  on  page  230.  I  pro- 
pose to  call  it  the  Maclurea  Limestone^  for  the  reason,  that 
the  large  and  conspicuous  fossil  shell,  Maclurea  Magna,  is 
found  in  it,  and,  at  some  points,  very  abundantly,  as  at  Kings- 
port,  in  Sullivan  County. 

591.  Idthological  Character;  TTiickness, — The  geological  po- 
sition of  this  formation,  is  next  above  the  Knox  Dolomite.  (§ 
535.)  It  is,  generally,  a  blue^  more  or  less,  argillaceous  lime- 
stone. In  the  central  part  of  the  valley,  it  is  often  knotty,  and 
breaks  up^  more  or  less,  in  lumps,  in  weathering.  In  some  re- 
gionS;  as  in  the  northern  part  of  Jefferson^  and  in  the  vicinity 
of  Bull's  Gap,  it  breaks  in  small  blocks,  and  has  been  designa- 
ted, the  ^^Block  Limestone^  In  this  same  region,  too,  it  is  rich 
in  fragments  of  trilobites,  Asaphus,  Ampyx,  and  Ulaenus. 

592.  In  the  northeastern  counties,  Greene^  Washington,  Car- 
ter, and  Sullivan,  the  formation  presents,  generally,  a  more 
compact  limestone,  and  is  greatly  reduced  in  thickness.  At 
Greeneville,  for  instance,  it  is  not  more  than  120  feet  thick.  It 
lies  just  southeast  of  this  town,  in  a  clear  section,  between  the 
Shale  and  the  Knox  Dolomite.*  It  is,  at  this  point,  a  blue 
limestone,  some  of  the  layers  of  which,  are  blackish  blue,  and 
much  intersected  by  small  veins  of  calcite.  Masses  of  the  lat- 
ter might  be  selected,  from  which  beautiful  marble  slabs  could 
be  sawn. 

593.  In  Washington,  and  in  Sullivan  east  of  Blountsville,  as 
well  as  northeastward  in   Virginia,  the  Maclurea  Limestone 

*  Immediately  southeast  of  GreeneTille,  the  line  of  a  long  Shale  ridge  passes.  This 
ridge  is  narrow,  tolerably  sharp,  and  is  made  by  the  lower  part  of  the  Trenton  and  Nash- 
ville Shale.  Along  the  base  of  this  ridge,  and,  at  some  points,  on  both  sides  of  the 
Shale,  the  Maclurea  Limestone  is  seen. 
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presents  very  mach  the  character  that  it  does  at  Greeneville. 
At  some  points,  it  is  reduced  to  a  thickness  of  fifty  feet. 

694.  Going  sonthwestward  from  Greene  County,  the  forma- 
tion, wherever  it  outcrops,  is  much  the  same  as  at  Greeneville. 
It  is  so  at  Newport,  which  town  is  located  upon  it  and  the 
overlying  shale.  (§  457.)  A  few  miles  east  of  Sevierville,  on 
both  of  the  forks  of  the  Little  Pigeon,  its  blue  layers  are  seen 
separating  the  gray  dolomites  and  the  shale.  (§§  447  and  453.) 
The  rocks  here,  show,  to  some  extent,  the  knotty  structure. 

595.  A  short  distance  east  of  Benton,  in  Polk  County,  the 
formation  is  intersected.  It  lies  at  the  western  base  of  a  shale 
and  sandstone  ridge.  Below  the  shale,  is,  first,  a  bed  of  blue 
argillaceous,  flaggy  limestone,  containing  Maclurea;  then  suc- 
ceeds a  blue,  compact,  fossiliferous  limestone,  which  is  followed 
by  Knox  Strata.  The  formation  is  heavier  in  this  region  than 
fiirther  north. 

596.  On  the  northwest  side  of  the  valley,  that  is  to  say,  on 
the  side  next  to  the  Cumberland  Table-land,  the  Maclurea 
Limestone  is  not  distinguished  from  the  overlying  part  of  the 
Trenton  and  Nashville  Series,  by  any  well  marked  lithological 
characters.  As  before  stated,  the  entire  series  begins,  here,  to 
exhibit  Middle  Tennessee  features,  (§  581,)  and  is  much  the 
same  throughout. 

597.  The  maximum  thickness  of  the  Maclurea  Limestone  is 
about  600  feet,  and,  as  stated,  its  minimum,  (in  the  north- 
eastern comer  of  the  State,)  is  50.  At  no  point  in  an  unbro- 
ken section,  presenting  the  two  contiguous  formations,  have  I 
seen  this  group  absent. 

598.  Topography;  Extent  and  Range, — These  limestones  are, 
usually,  valley-making,  and,  in  connection  with  the  other  and 
overlying  rocks  of  the  Trenton  and  Nashville  Series,  have,  es- 
pecially in  the  northwestern  half  of  the  valley,  yielded  to  de- 
nuding agencies,  and  formed  many  fine  valley-ranges.  (See§§ 
649  and  650.)  In  some  of  these  ranges,  the  Maclurea  Lime- 
stones, when  highly  tilted,*  present  themselves  in  low  rounded 
ridges,  along  which  the  strata  outcrop  in  parallel  lines,  forming 
glady  places,  often  with  a  growth  of  red  cedar. 

*■  In  which  position,  like  shalefl,  they  are  more  commonly  found,  than  are  the  solid, 
heayy  bedded  strata. 
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599.  In  the  Trenton  and  Nashville  Yalleys,  pertaining  to  the 
great  and  long  ribbons,  into  whioh  the  formations  have  been 
fJAulted;  and  which  are  interseoted  in  going  from  Knoxville  to 
the  Cumberland  Table-land,  (§§  508  and  510,)  the  place  of  the 
Maclurea  Limestone  is  on  the  northwest  side  of  each  valley, 
and  next  to  the  ridge-making  Knox  Dolomite.  In  the  valleys 
lying  along  the  base  of  the  Table-land,  as  for  instance,  Powell's 
Yalley  in  Claiborne  and  Campbell,  and  Tennessee  Yaliey  in 
Bhea  and  Hamilton,  the  place  of  the  formation  is  on  the  sonth- 
east  side,  the  formations  occurring  successively  in  ascending 
order  in  going  to  the  northwest. 

600.  The  great  anticliruU  ranges,  like  that  of  Claiborne,  Un- 
ion and  Campbell,  and  that  of  Sequatchee  Yaliey,*  (§  514,) 
when  presenting  a  central  belt  of  Knox  Strata,  have  this  belt 
bordered  on  both  sides  by  Maclurea  Limestones.  And,  so  too, 
a  synclinal  range  of  Trenton  apd  Nashville  Strata,  will  show  a 
border  of  Maclurea  Limestones  on  both  sides.  This  is,  for  the 
most  part,  true  of  the  great  range,  (the  Grray  Belt,  §  640,)  which 
extends  from  Kingsport  on  iixe  Holston,  quite  through  the 
State.  Its  border  throughout,  on  the  northwest  side,  is  made 
up  of  these  limestones;  on  the  southeast  side,  they  are,  at  some 
points,  engulfed  in  local  faults,  though  at  most  points,  appear- 
ing in  place. 

601.  In  some  regions  where  the  strata  dip  but  little,  consid- 
erable areas  are  underlaid  by  the  Maclurea  Limestone.  Such 
an  area  is  crossed  by  the  section  on  page  230,  at  M,  or  between 
Jj  and  N.  The  argillaceous  crumbling  limestones  form  a 
glady  belt,  abounding  in  red  cedars.  Such  places  recall  forci- 
bly the  great  cedar  glades  of  the  Central  Basin,  (§  240,)  which, 
by  the  way,  are  located  on  certain  flaggy  layers  of  the  same 
formation. 

The  area  above  extends  a  number  of  miles  southwestward, 
and  is  brought  up  on  the  end  of  an  anticlinal  point,  as  may  be 
seen  by  referring  to  the  map.  The  road  from  Knoxville  to 
Sevierville  crosses  this  outcrop  of  Maclurea  Limestone,  which, 
along  this  line,  is,  perhaps  two  miles  wide.    It  contracts,  how- 

*  In  reference  to  the  anticlinal  of  Sequatchee  Valley,  ft  must  be  stated,  that  in  the 
middle  and  southern  part  of  the  valley,  the  anticlinal  fold  is  faulted  on  the  northwest 
aide,  and,  in  some  parts,  the  Maclurea  Limestone,  and,  indeed,  the  whole  Trenton  and 
Nashville  Series,  is  engulfed. 
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ever,  rapidly,  and  fhrther  to  the  southwest,  disappears  beneath 
the  higher  beds — ^the  marble^  shales,  and  iron-limestone. 

602.  In  the  region  of  Strawberry  Plains,*  above  and  below, 
along  certain  lines,  there  is  much  of  this  rock.  The  running 
out  of  the  synclinal  mentioned  in  §  551,  brings  it  up.  It  oc- 
cars,  for  the  most  part,  in  bands  between  the  dolomites  of  the 
Knox  Group  and  the  overlying  marbles,  etc.  There  are,  also, 
similar  anticlinal  and  synclinal  points  in  Jefferson,  Greene, 
and  other  counties,  which  cause  this  formation  to  outcrop  in 
belts  and  areas  more  or  less  extended. 

603.  PalcBontology ;  Age. — The  fossils  of  the  Maclurea  Lime- 
stone have  not,  as  yet,  been  thoroughly  studied.  It  is  at  some 
points  quite  rich  in  species,  many  of  which  are  new  forms. 
The  following  are  some  that  have  been  observed : 

1.  Maelurea  tnoffna,  Luueur,  This  is  an  abundant  and  character- 
istic fossil  in  this  formation.  It  is  found  at  numerous  localities 
in  the  Valley,  in  fact,  we  may  say,  wherever  the  bed  outcrops. 
Among  the  localities,  the  following  may  be  mentioned  :  the 
western  base  of  the  ridge  next  east  of  Benton,  in  Polk  County ; 
the  blue  limestone  on  the  east  side  of  the  railroad,  at  Lenoir's 
in  Roane  County ;  the  outcrops  of  the  formation  around  Knox- 
yille ;  the  blue  limestone  at  Kingsport,  in  Sulliyan,  etc 

The  locality  at  Kingsport  is  a  noted  one ;  the  rocks  are  so  full  of 
the  shells,  and  casts  of  this  species,  that  they  attract  much  atten- 
tion. 

2.  Rhyneonella  plenOf  Hall.  This  species  is  abundant  in  the  blue 
limestone  at  Lenoir*s. 

3.  LepUuna  BeneeOf  Sowerby.  In  Sevier  County,  a  few  miles  east 
of  Sevieryille,  at  the  junction  of  this  formation  with  the  upper 
division — the  shale — of  the  Trenton  and  I^ashville  series.  ({694.) 

4.  Orthis  beUaruffosOf  Conrad.  Near  Benton,  in  Folk  County,  as- 
sociated with  Maclurea  magna, 

6.  Strophomena  tncroxaato,  Hall.  East  of  Benton,  same  locality  as 
the  last. 

6.  OrthoceroB  pertinaxj  Billings.  Collected  at  Lenoir's,  in  associa- 
tion with  RhyneoneUa plena  and  MoAlurea  magna, 

7.  Jllaenua  latidorsataf  Hall.  In  the  **  block  limestone,''  White 
Horn  Creek,  Jefferson  County.    ({  591.) 

8.  Aaaphua  earuUia,  Conrad.  "  Block  limestone,"  same  locality  as 
last,  and  other  localities. 

9.  Ampyx  JUUonif  Safford.  ^^  Block  limestone,"  east  side  of  Bull's 
Qap. 

*The  Depot  at  Strawberry  Plains  is  boilt  of  the  Maclurea  Limestone. 
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604.  The  above  species  are  fonnd  in  the  middle  and  south- 
eastern portions  of  the  valley  (dividing  the  latter  longitudi- 
nally) in  which  the  Maclurea  Limestone  is  a  distinct  lithologi- 
cal  group.  Approaching  the  Cumberland  Table-land,  the 
lower  portion  of  the  Series  (taking  the  Trenton  and  Nashville 
Groups  together)  presents  many  of  the  forms  to  be  enume- 
rated hereafter,  as  belonging  to  the  Trenton  Formation  in  Mid* 
die  Tennessee. 

In  the  list  above,  1,  2  and  %  are  Chazy^  or  Black  River  forms, 
or  both ;  6  and  8  are  Chcusy,  but  also  Trenton  and  Hudson 
River ;  4  is  Trenton^  and  3  is  Trenton  and  Hudson  River,  The 
formation  is  doubtless  about  equivalent  to  the  Ghazy  and  Black 
Biver  rocks,  of  New  York  and  Canada,  rocks  that  we  include, 
with  Dana,  in  the  Trenton  Group,  or  Period. 

(1.)  THX  BSD  XKD  OBAT  MABBLX. 

605.  This  (the  first  interpolated  bed,  §  582)  is  represented  in 
the  section  (C,  L,)  on  page  230,  as  resting  upon  the  limestone 
just  described.  It  is  also  given  in  the  table  on  page  231.  In 
the  latter  the  bed  is  duplicated.  This  may  be  due  to  a  fault 
and  displacement,  or  the  marble,  2,a,  may  be  in  its  natural  po- 
sition— interpolated  between  strata  of  the  Maclurea  Limestone. 
For  several  miles  to  the  northeast,  on  this  range,  the  same  ar- 
rangemeht  is  observed. 

606.  Idthological  Character, — This  bed  is  one  of  great  inter- 
est on  account  of  the  valuable  marble  for  ornamental  and 
building  purposes,  it  can  supply.  In  the  section,  page  230,  it 
is  380  feet  thick.  The  bed  is,  in  general,  a  variegated  crinoidal 
and  coralline  limestone.  Its  colors  are  grayish  white,  and 
brownish  red ;  sometimes  pinkish  red,  or  even  greenish.  The 
latter  colors,  however,  are  not  common.  The  most  esteemed 
variety  has,  when  polished,  a  bright  ground  of  brownish  red 
colors^  mottled  more  or  less  freely,  with  white  or  gray  spots,  or 
fleecy  clouds.  These  clouds  and  spots,  in  that  of  first  quality, 
are  well  defined,  and,  to  the  naked  eye,  show  little  of  their 
fossiliferous  character.  The  whitish  spots  are  due,  for  the  most 
part,  to  the  presence  of  corals,  with  small  cells  like  Chaetetes 
or  Stenopora. 

607.  At  some  points,   much   of  the  bed  becomes  grayish 
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« 

whitei  without  admixture  of  red.  It  is  then  called  "  white 
marble/*  (in  reality^  grayish  white,)  and  is  esteemed  for  tomb- 
stones,  monuments,  floors^  ornamental  gate  posts,  as  a  building 
material,  and  for  other  purposes. 

A  few  miles  northeast  of  Knoxville,  and  near  the  line  of  the 
section  on  page  230,  is  a  valuable  quarry,  of  the  gray  variety.^ 
The  section  of  the  entire  bed,  at  this  point,  commencing  at  the 
bottom  and  ascending,  is  as  follows : 

« 

1st.  Variegated,  with  gray  and  red,  bo  as  to  be  more  or  less 

flesh-colored 65  feet 

2d.  Grayish-white,  no  red 95  ** 

8d.  More  or  less  reddish,  especially  upper  part 280  <* 

The  quarry  is  in  the  middle,  or  2d  portion,  which  is  here,  the 
most  valuable. 

Marble  of  much  the  same  quality  is  found  at  the  mouth  of 
the  French  Broad  Biver.  This  belongs  to  the  bed,  It,  in  the 
section  just  referred  to.  The  Williams  quarry  is  in  the  belt 
represented  at  C,  in  the  same  section. 

608.  Sloan's  quarry  is  located  on  a  ridge,  nearly  two  miles 
north  of  Knoxville,  and  near  the  East  Tennessee  and  Vir- 
ginia Railroad.  It  is  on  the  duplicated  range  spoken  of  in 
§  605.  This  range  runs  parallel  with  the  Knox  Dolomite  belt, 
forming  the  ridge,  M,  in  the  section  on  page  204,  from  which 
it  is  separated  by  Maclurea  Limestone,  At  this  quarry,  the 
section  is  much  the  same  as  that  in  §  586. 

The  variegated  variety  has,  for  the  most  part,  been  obtained        yjf 
here,  and  the  locality  is  interesting,  as  being  that  from  which 
most  of  the  marble  in  the  State  Capitol,  at  Nashville,  was 
taken. 

609.  Hawkins  County  has,  so  far,  supplied  the  most  desira- 
ble marble  from  this  formation.  That  used  in  ornamenting 
the  Capitol,  at  Washington,  is  from  Hawkins.  The  best  dis- 
play of  Tennessee  marble  to  be  seen  anywhere,  is  at  the  Na- 
tional Capitol.  As  an  ornamental  rock,  that  of  Hawkins 
County  is,  of  its  class,  unsurpassed.  The  authorities  at  Wash- 
ington caused  an  extensive  quarry  to  be  opened  at  the  point 

*  This  qaarry,  when  I  visited  it  last,  inAagast,  1858,  was  owned  by  Col.  John  Wil- 
liams, and  it  may  be  held  by  him  now.  It  waa  sold,  in  the  bed,  to  the  quarry-men,  at 
the  rote  of  eight  oenta  per  oubic  foot. 
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where  the  marble  range  ot  the  eounty  strikes  the  Holston 
Eiver.  The  supply  is  unlimited.  The  rock  is  of  the  most 
desirable  variegated  variety. 

610.  Extent  and  Bange;  the  Red  Bdt — By  referring  to  the 
Hap,  it  will  be  seen  that  an  important  area  of  Trenton  and 
Kashville  rocks,  originates  a  little  south,  or  west,  of  New  Mar- 
ket, and  runs  through  the  Valley,  to  Georgia.*  Its  widest  part 
is  southeast  of  Knozville.  It  will  be  seen,  also,  that  the  Knoz- 
ville  Eidge,  or  rather,  the  formation  which  makes  it,  rises  a 
few  miles  to  the  northeast  of  the  city,  and  splits  off  an  arm  of 
this  area,  the  arm  running  out  befbre  reaching  Athens ;  and 
again,  that  another  arm,  though  much  shorter,  is  split  off  by 
a  dolomite  range  commencing  several  miles  east  of  Enoxville, 
and  running  northeastward.f  Taking  this  area,  with  its  arms, 
we  may,  as  it  is  desirable  to  have  a  n^me,  call  it  the  Bed  Belt, 
of  the  Trenton  and  Nashville  Series. 

611.  In  th\8sBed  Belt,  as  above  described,  the  marble-bed  we 
are  considering,  is  pretty  generally  found  in  place.  Its  posi- 
tion, with  reference  to  the  other  formations,  is  as  represented 
in  the  section  on  page  230,  the  Maclurea  Limestone  separating 
it  from  the  Knox  Dolomite.  It  exists  in  greatest  force  in 
£nox  County,  its  maximum  thickness  being  not  far  from  400 
feet.  It  is  fbund  in  the  vicinity  of  Strawberry  Plains,  and  has 
been  traced  southward  through  the  western  parts  of  Blount  and 
Monroe,  the  eastern  part  of  Eoane,  to  McMinn. 

612.  In  the  belt  of  the  Trenton  and  Nashville  Series,  lying 
next  west  of  the  one  just  considered — that  immediately  west  of 
Webb's  Eidge  and  Clinch  Mountain — the  marble  is,  again,  ob- 
served, but  it  is  not  as  heavy,  and,  at  intervals,  is  absent.  In 
the  northern  part  of  the  valley,  west  of  Copper  Eidge,  a  nar- 
row band  occurs,  but  west  of  this,  it  is  not  seen. 

613.  In  Hawkins  County,  the  marble  is  part  of  a  compara- 
tively short  belt  of  Trenton  and  Nashville  rocks,  lying  west  of 

*  There  is,  howeyer,  one  break  in  this  range.  On  the  road  from  Cleveland  to  Dnck- 
tomi,  at  the  point  of  the;  range  intersected,  the  Trenton  and  Nashyille  Series  is  en- 
tirely wanting,  the  upper  part  of  the  Knox  Oroup  appearing  on  the  sar&ce.  A  little 
to  the  north  of  this»  howerer,  the  rocks  are  seen,  the  "  red  hills/*  one  of  the  great 
features  of  this  range,  being  conspicuous. 

t  The  last  mentioned  dolomite  range  is  the  one  at  N,  in  the  aeotion  on  page  290. 
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fiogersville,  but  separated  from  the  town,  by  a  conspioaoos  ridge. 
This  belt  is  cut  off  at  each  end  by  one  of  the  great  faults.  It 
is,  however,  sixteen  or  seventeen  miles  long,  the  marble  lying 
on  the  southwest  side,  and  running  nearly  through  its'wholo 
length.  As  in  the  vicinity  of  Knozville,  the  marble  bed  is  sep- 
arated from  the  Knox  Dolomites,  by  the  Maclurea  blue  lime- 
stones. It  is  from  fifty,  to  two  or  three  hundred  feet  in  thick- 
ness. The  government  quarry,  (§  609,)  is  near  the  southwest- 
em  end  of  the  range. 

Southeast  of  the  Bed  Belt  and  the  Hawkins  Bange,  the  mar- 
ble is  not  observed,  or,  at  most,  exists  only  in  traces, 

614.  Originally,  when  continuous,  this  rock  occupied  a  long  belt-like 
area,  reaching  fVom  the  northern  part  of  McMinn  County,  to  the  Virginia 
line  north  of  Rogersyille.  It  had  the  general  trend  of  the  present  country. 
Although  a  hundred  and  twenty  miles  long,  it  was,  perhaps,  not  anywhere,, 
twenty  wide.  Barly  in  Appalachian  moyements,  this  bed  appears  to  haye 
rested  in  a  shallow  trough,  and,  in  this,  the  coral  and  crinoidal  animals 
may  haye  flourished  and  died,  one  generation  after  another,  each  leaying 
their  calcareous  remains,  and  contributing  to  the  mass  which  is  now  a  sol- 
id rock,  noted  for  its  use  and  beauty.  (See  {  688.)  In  the  succeeding 
part  of  the  Report,  this  bed  will  be  further  considered. 

(2.)    TBI  IBOir-LIMBSTOirX. 

615.  From  Knozville,  across  the  Holston,  there  may  be  seen, 
a  line  of  high  hills.  These  are  covered,  more  or  less,  with  a 
deep  red  soil,  and  belong  to  a  remarkable  line  of  red  knobs 
which  mns  far  down  the  valley.  This  line  is  one  of  the  ranges 
spoken  of  in  the  First  Part  of  the  Beport.  (§§  106  and  112.) 
These  red  hills  owe  their  topographical  features,  and  their  red 
soils,  primarily,  to  a  highly  ferrnginoas,  sandy,  fossiliferous 
limestone,  to  which  I  have  given  the  name  at  the  head  of  this 
section.  This  rock  occurs  in  strata  of  various  thicknesses,  and 
is  interstratified  with  calcareous  shale  and  flaggy  limestones. 

ei6.  Lithologieal  and  Other  Oharacters. — Under  the  name 
Iron-limestone^  I  include  not  only,  the  characteristic  ferrugin- 
ous rock,  but,  also,  the  shales  and  the  limestones  associated 
with  it.  The  group  includes  divisions  3  and  4,  of  the  table  on 
page  230.    The  maximum  thickness  is  about  700  feet. 

617.  The  characteristic  rock,  is  a  hard,  dark  gray,  or  dark 
bluish  gray,  iron-colored  limestone.    As  stated,  it  is  highly  fer- 
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mginons,  giving  the  soil,  in  decomposing,  its  strong,  red  color, 
and  even  yielding^  at  some  points,  oxide,  rich  enough  to  be 
called  ore.  Its  powder  is  light  gray,  mottled  with  red.  The 
iron,  doubtless,  exists,  for  the  most  part,  in  the  rock,  in  the 
form  of  carbonate.  In  addition  to  the  ferruginous  matter  pres- 
ent, it  is  generally  well  loaded  with  sandy  impurity,  a  circum- 
stance also  contributing  to  its  peculiar  character.  Its  hard- 
ness is  due  to  the  sand  present.  At  a  few  points,  I  have 
observed  small  pea-like  pebbles  in  some  of  its  layers,  making 
it  a  conglomerate;  but  this  is  rare. 

When  the  rock  is  thoroughly  weathered,  it  becomes  a  light, 
spongy^  dark  brown,  sandy  mass,  and  such  masses  are  strewed 
over  the  areas  in  which  it  outcrops.* 

618.  Were  it  not  for  this  sandy  impurity,  certain  layers  of  the  iron-rock 
might  be  used  as  an  iron-ore.  It  is  an  interesting  question,  as  to  whether 
science  or  experience,  will  eyer  bring  forward  practicable  methods  for  the 
separation  of  iron  from  such  a  rock  as  this.  To  do  it,  would,  indeed,  be  a 
great  achieyement,  and  would  add  yastly  to  the  mineral  wealth  of  the 
world.  There  are  other  rocks  in  Tennessee  which  are  equally  ferruginous, 
as,  for  instance,  the  White  Oak  Mountain  Sandstones,  to  be  described. 
Like  this,  many  of  them  are  deeply  red  with  iron.  The  aggregate  amount 
of  metal  such  rocks  contain,  is  yery  great. 

619.  When  the  iron-rock  is  exposed  to  the  action  of  water, 
as  in  a  bluff  on  a  river,  a  laminar  structure  is  often  made  ap- 
parent, the  laminffi,  from  half  an  inch  to  an  inch,  or  more, 
in  thickness,  and  separated  by  softer  plates,  being  brought  out 
in  relief.  Such  exposures  often  exhibit  cross-stratification,  a 
fact  indicating  the  formations  of  the  beds  in  running  water. 
These  features  may  be  seen  in  the  bluffs  at  the  mouth  of  the  Little 
Tennessee,  opposite  Lenoir's,  and  on  the  Holston,  at  other  points. 

620.  The  Iron-limestone  as  a  group^  includes  divisions  3  and 

4,  on  page  230,  the  entire  thickness  being  650  feet.    In  more 

detail,  the  section  is  as  follows,  numbered  in  ascending  order : 

8.  Iron-limestone  proper , « 250  feet 

7.  Blue,  flaggy  limestone,  with  some  shales 165  " 

6.  Iron-limestone 6   << 

6.  Blue,  flaggy  limestone...... 22  " 

*The  rock  is,  at  some  pointfl,  very  fosailiferoos,  firagmenta  of  trilobites  and  crinoidal 
buttona  being  especially  conspicuoua.  Theae  give  aome  of  ita  layera  a  marble-like 
aspect.  Other  layera,  at  timea,  preaeni  an  oolitio  atructure,  bat  theae  features  are 
subordinate  to  the  general  character  above  given. 


TBSNTON  AJSm  NASHVILLE  8EBIE8.  241 

4.  Iron-limestone 45  feet 

3.  Shale,  lower  part  interstratifled  with  Iron-limestone 117  '< 

2.  Iron-limestone 62   ** 

1.  Shale,  (resting  on  the  marble-bed) • 8  ** 

650 

621.  Another  section,  about  a  mile  southwest  of  the  last,  is 
as  follows : 

5.  IroQ-limestone,  top  not  seen 175  feet 

4.  Shales  with  flaggy  Iron-limestone *  88  ** 

8.  Shale? 224  " 

2.  Iron-liuiestone 88   ** 

1.  Shale,  (resting  on  the  marble-bed) 80  " 

622.  Much  of  the  Iron-limestone  of  these  sections,  is  thin- 
bedded  and  flaggy,  and  such,  for  the  most  part,  is  the  general 
character  of  the  rock.  The  surfaces  of  its  layers  often  show 
ripple-marks,  another  circumstance  indicating  its  formation  in 
a  current  of  water. 

The  blue  flags,  also  ripple-marked,  sometimes  graduate  into 
the  iron-rock,  while,  on  the  other  hand,  they  as  often  run  into 
shales  The  shales  have  very  frequently  a  bright  bufP  color, 
but  sometimes  are  grayish-yellow.  They  are  the  weathered 
outcrops  of  blue  calcareous  and  argillaceous  strata. 

TM  flags  are  used  extensively,  for  curbing  and  paving  pur- 
poses, in  KnoxviUe.  There  is  a  point  from  which  they  are 
obtained,  near  Williams'  marble  quarry.  A  mile  and  a  hal^ 
or  two  miles  above  Knoxville,  the  Holston  Biver  intersects  the 
range.  The  flags  are  quarried  on  a  hill-side,  near  the  river, 
and  conveniently  boated  down. 

623.  There  is  a  good  presentation  of  the  rocks  of  this  group 
in  the  cuts  of  the  Knoxville  and  Charleston  Railroad,  beyond 
the  Holston,  and  immediately  opposite  Knoxville.  The  first 
cut  presents  mostly  shale,  with,  however,  two  beds  of  iron* 
rock ;  the  next,  together  with  the  hill-sides,  gives  a  great  dis- 
play of  the  iron-rock,  the  mass  being  not  less  than  200  feet 
thick ;  and  there  is  still  a  third  cut  in  which  the  rock  is  seen* 
The  mass  of  the  second  cut  is  generally  thin-bedded;  some  of 
for  the  layers  are  of  good  thickness  for  building  purposes.  Stone 
for  the  construction  of  the  railroad  culverts,  werequi^ried  from 
them.  Some  of  the  layers  are  quite  crinoidal,  and  inclined  ito 
be  red  and  gray,  approaching  marble  in  appearance. 

Sig.  16.    Vol.1. 
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624.  All  of  the  rocks  of  the  group  are  more  or  less  fossilifer- 
ons,  especially  the  blue  flags  and  the  iron-rock.  The  fossils 
have  not  been  systematically  studied,  but  enough  is  known  to 
justify  the  reference  of  this  bed,  as  well  as  the  marble-bed 
below,  to  theTrenton. 

There  is  a  shaly  limestone  in  this  group,  found  in  the  red 
hills  east  of  Chatata  Yalley,  in  Bradley  County,  which  is  re- 
markably filled  with  Orthocerata  and  allied  genera.  The  bed 
is  eight  or  ten  feet  thick.  A  Idtuites  is  found  here  much  like 
L.  undatuSj  Conrad.    Most  of  the  species  are,  perhaps,  new. 

625.  Extent  and  Range;  The Iron-limestone\B  mainly  confined 
to  the  Bed  BOt  of  the  Trenton  and  Nashville  Series.  (§  610.)  I 
have  thus  named  this  belt  on  account  of  its  red  hills  and  the 
iron-limestone  which  makes  and  colors  them.  The  maximum 
volume  of  the  group  is  in  Knox  County.  It  diminishes  in  thick- 
ness going  Bouthwestward,  and  runs  out  in  Chatata  Yalley  in 
Bradley.  It  becomes  also,  less  important  northeastward,  and 
disappears  in  the  region  of  Strawberry  Plains.  Outside  of  the 
Bed  BeU^  to  the  north,  or  northeast,  it  does  not  appear  in  any 
of  the  areas  occupied  by  the  Trenton  and  Nashville  rocks. 

To  the  southeast,  however,  in  Blount  County,  there  is  a  strip 
of  it  making  a  line  of  red  knobs  in  front  of  Chilhowee  Mountain. 
It  is  here  in  a  range  of  Trenton  and  Nashville  rocks,  which  ex- 
tends, in  a  southwesterly  direction,  nearly  to  the  Hi  wassee  Hi  ver. 
Within  this  the  iron-rock  first  appears  near  the  northeastern 
end  of  Chilhowee  Mountain,  and  extends  with  the  range  of 
rocks  to  the  vicinity  of  the  river.  In  front  of  the  north  end 
of  Star's  Mountain,  the  Iron-rock,  nearly  horizontal,  occupies 
a  belt  three  or  four  miles  wide. 

626.  On  the  northwest  side  of  EiK)xville  the  rock  occurs,  but 
much  reduced  in  volume,  as  we  have  seen  (§§  587  and  588.)* 
In  the  Trenton  and  Nashville  ranges  still  further  northwest, 
as  stated,  it  has  thinned  out,  or,«^t  most,  but  mere  traces  of  it 
are  to  be  found. 

From  what  has  been  said,  the  extent  of  the  Iran-limestone^ 
when  continuous,  and  unbroken  by  Appalachian  movements, 
can,  in  part,  at  'least,  be  made  out.    It  did  not  extend  as  far 

*The  Trenton  and  Nashville  belt  referred  to  in  {  587,  is  one  of  the  arms  of  the  Red 
Aett  described  inl  010. 
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northward  as  the  marble-bed  below  H.  Its  western  limit  was 
much  the  same  as  that  of  the  marble,  while  its  extent  south- 
westward  and  southeastward,  was  greater.  Its  longer  dimen- 
sion was  in  the  direction  of  the  general  trend  of  the  Yallej,  in 
that  respect  agreeing  with  the  marble,  (§614.) 

627.  The  upper  iron-rock  bed  of  the  group,  appears  to  have 
been  the  most  persistent.  The  lower  ones  run  out  and  e 
place  to  shales.  Thus,  in  the  section  in  §  587,  we  have  320  feet 
of  shales  next  above  the  marble.  So,  in  McMinn  and  Bradley 
Counties,  there  is  a  heavy  bed  of  shales  and  thin  limestones, 
between  the  Maclurea  Limestone  and  the  iron-rock  stratum. 

628.  *'TJie  J^d  Zho6«."— These  have  been  referred  to 
several  times.  (§§  106,  112  and  615.)  The  outcrops  of  the 
iron -limestones,  especially  when  the  rocks  are  tilted  and  in 
considerable  volume,  generally  present  ridges,  or  lines  of 
knobs. 

The  hard  rocks,  not  yielding  to  the  action  of  the  weather,  or  to  disinte- 
grating agencies,  like  other  neighboring  beds,  have  been  left  in  elevated 
crests  and  peaks.  In  some  cases,  a  single  bed  or  plate  of  hard  rock,  has 
given  origin  to  a  ridge,  first,  by  itself  resisting  the  wear  and  tear  of  the 
weather,  and  secondly,  by  proUetvng,  from  such  action,  softer  material 
below  it.  ^ 

A  ridge  formed  by  a  comparatively  thin  stratam  of  rook,  is,  generally, 
found  cut  up  into  a  line  of  knobs,  for  the  reason  that  the  proUeUng  plate, 
being  thin,  is  easily  fissured,  and  each  fissure  originates  a  gap. 

629.  The  most  conspicuous,  and  longest  line  of  red  knobs,  is 
that  passing  near  Knoxville,  on  the  southeast  side.  This  has 
been  sufficiently  described.     (§§  112,  615.) 

Another,  is  found  in  the  Trenton  and  Nashville  belt,  imme- 
diately west  of  the  Knoxville  Bidge.  Traces  of  it  are  seen 
opposite  the  city;  it  becomes  more  marked  southwestward ; 
is  represented  by  low,  red  hills,  near,  and  to  the  southeast  of 
Loudon,  but  soon  runs  out  when  traced  further  southwestward. 

A  line  is,  generally,  to  be  found  on  the  southwest  side  of  the 
Red  Belt  (%  610.)  This  coalesces  with  the  main  line  in  the 
southern  part  of  McMinn  and  in  Bradley.  Another  line  of 
knobs  runs  near  the  mouth  of  the  French  Broad  Biver. 

In  addition  to  these,  one  in  front  of  Ghilhowee  Mountain  has 
been  spoken  of.    (§  625.) 
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630.  The  Bed  Belt  is,  in  general,  a  synclinal  trough.  Where 
wide^  as  in  Knox  Goanty,  the  strata,  in  the  central  portion,  run 
in  moderate  waves,  and  are,  in  places,  approximately  horizon- 
tal. This,  in  certain  sections^  brings  the  iron-rock,  (as  well  as 
the  other  special  beds,)  several  times  to  the  surface.  Thos^  in 
crossing  the  belt  along  the  Knoxville  and  Maryville  road,  quite 
a  number  of  areas  are  crossed,  in  which  the  iron-rock  outcrops. 
It  usually  alternates  with  a  calcareous  shale,  weathering  buff. 
Some  of  the  iron-rock,  along  this  route,  is  oolitic. 


(8.)    OTHER  BFXCIAL  BU>S  ABOVK  THX  IB0V-LIMK8T0VK. 

631.  The  Division  above  the  Iron-rock^  and  its  lovoerpartj  the 
Orinoid  Bed, — ^In  the  section  §§  585  and  586,  the  last  division  is 
succeeded,  in  ascending  order,  by  a  heavy  series  of  calcareous 
strata,  mostly,  weathering  to  a  buff  shale,  but  containing,  more 
or  less,  flaggy,  blue  limestone.  The  thickness  of  the  series  is 
uncertain.  It  is  given  in  the  section,  as  500?  The  correspond- 
ing horizon,  in  the  section  on  page  231,  has  it  1000?  It  may 
be  placed  at  about  800. 

632.  The  lower  part  of  the  division,  is  in  the  line  of  the  sec- 
tion, (§  585,)  a  group  of  shaly  limestones  about  100  feet  thick, 
which  is  well  filled  with  shells  and  crinoids.  This  group  rests 
upon  the  Iron-limestone.  I  have  named  it  the  Crinoid  Bed. 
Among  the  species  occurring  in  this  bod,  the  following  were 
seen ;  Orthis  Bellarugosa  f  Conrad.  Strojphomena  incrassata,  Hall. 
Asaphus  canalis,  Conrad.  Several  new  species  of  Orthis  occur, 
as  well  as  new  forms  of  Paleocrinus,  BhodocrinuSy  Hybocrinus, 
and  Carabocrinus. 

The  abundance  of  crinoidal  remains,  not  only  in  this  bed, 
but,  also,  in  many  of  the  strata,  between  this  and  the  Maclu- 
tea  Limestone^  is  a  noteworthy  circumstance. 

633.  The  Upper  Marble, — Succeeding  the  division  last  noticed, 
is  another  bed  of  variegated  marble.  This  is  a  reddish-brown 
rock,  with  white  or  gray,  'rarely  greenish,  clouds  and  bands. 
Like  the  lower  marble,  (§  605,)  it  is  coralline  and  crinoidal.  It 
resembles  the  lower  bed,  but  is  not  as  valuable.  Its  maximum 
thickness  has  been  estimated  at  about  300  feet.  It  can  be 
traced,  southwestward,  through  Knox,  the  western  parts  of 
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Blonnt  and  Monroe;  and  through  McMinn  into  Bradley.*  It 
generally,  presents  itself  in  two  parallel  bands,  occupying  a 
place  within  the  two  principal  lines  of  red  knobs,  pertaining  to 
the  Bed  Belt.  (§§  610,  630.)  In  the  section  from  Athens  to  the 
southeast,  across  the  belt  mentioned^  one  range  of  this  marble 
is  intersected  about  a  mile  from  the  town.  This  section,  also, 
shows  the  two  ranges  of  the  red  knobs. 

634.  Outside  of  the  Bed  Belt;  this  bed;  at  least  as  marble,  is 
not  in  noteworthy  volume.  A  trace  of  it  may  be  seen^  occasion- 
ally, in  the  first  Trenton  and  Nashville  ranges,  northwest  of 
Knoxville. 

In  the  section  from  the  government  marble  quarry  in  Haw- 
kins, across  the  valley,  in  a  northwesterly  direction  to  Short 
Mountain,  a  marble  is  intersected,  which  maybe  referred  to 
this  bed. 

635.  Hie  Brown  Shale, — In  the  table  on  page  231,  we  have 
in  the  place  of  the  Red  Marble  of  the  preceding  table,  a  bed  of 
brownish-red  shaleS;  and  this  we  take  to  be  synchronous  with 
the  marble.  To  this  I  have  already  referred.  (§  589.)  The 
marble  itself,  when  traced  to  the  southwest,  is,  at  intervals, 
much  like  this  shale;  at  some  points  the  bed  is  shale-and  mar- 
ble, mixed.  The  beds  of  the  two  sections  will  be  regarded  as 
one. 

636.  West  and  northwest  of  Enoxville,  the  Brown  ShdU 
rarely  presents  a  marble-like  aspect,  and  is  but  little  fossilifer- 
ous.  It  occurs  in  all,  or  nearly  all,  of  the  valleys  of  the  Tren- 
ton and  Nashville  Formations  lying  between  Enoxville  and  the 
Cumberland  Table-land.  It  usually  presents  itself  in  long 
belts,  which  run  longitudinally  with  the  valleys.  Its  strata 
dip  at  all  angles;  and  when  the  inclination  is  considerable, 
which  is  more  frequently  the  case  than  otherwise,  it  forms 
long,  low,  **  hog-back"  ridges. 

These  ridges  are  sometimes  nearly  destitute  of  soil,  the  strata 
outcropping  in  parallel  bands.  A  growth  of  red  cedar  is  fre- 
quently met  with  upon  them. 

*  There  is  a  bed  of  gray,  crinoidal  marble  a  few  feet  below  the  iron-rock  of  the  red  hills 
in  the  northern  part  of  Bradley,  which  may  be  a  local  stratom,  referable  to  the  Iron-lime- 
stone Group.  It  is  separated  from  an  iron-rock,  by  the  orthoceratite  bed,  mentioned  in 
I  G£4. 
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637.  In  §  634, 1  have  spoken  of  a  marble  between  the  Gov- 
ernment quarry  and  Short  Moantain,  in  Hawkins  Connty. 
Seven  or  eight  miles  to  the  northeast,  this  marble  appears  to 
be  represented  by  a  belt  of  the  Brown  Shale  at  the  soatheast- 
ern  base  of  the  Devil's  Nose. 

The  valley-ranges  intersected  west  of  £noxville,  and  con- 
taining Trenton  and  Nashville  rocks,  show  the  Brown  Shale 
far  to  the  southwest.  In  Boane  and  Meigs  connties,  some  of 
the  more  compact  layers,  clonded  with  dove-colored  bands,  are 
regarded  as  marble.  It  has  been  used  in  making  the  founda- 
tion of  the  Court-house  in  Kingston. 

Northeast  and  oast  of  the  Bed  Belt,  this  formation  has  not 
been  observed. 

638.  The  Brown  Shale  is,  when  freshly  quarried,  a  compact, 
brownish-red,  calcareous  rock.  As  ordinarily  seen,  it  is 
weathered  into  shale  The  compact  rock  from  the  range  west 
of  Knoxville,  has  been  used  for  making  hydraulic  lime,  which 
has  answered  a  good  purpose. 

This  completes  the  consideration  of  the  beds  given  in  the 
sections  on  pages  230  and  231,  with  the  exception  of  the  calca- 
reous shale  above  the  Bed  Marble  in  the  first,  which  is  re- 
ferred to  the  general  division  to  be  described. 

• 

B,    Tex  TTppkb  Mbmbkb  of  ths  Tbxnton  and  Nashville 

Series. 

689.  I  include  in  this,  all  of  the  strata  of  the  series  above  the  Mcichirea 
Limestone.  ({  609.  This  embraces,  of  coarse,  the  interpolated  beds  already 
described.  This  classification  is  the  same  as  that  given  on  page  228.  The 
upper  member  is  there  designated  as  the  Shale.  It  must  be  borne  in  mind, 
however,  that  while  the  division  is  shale  in  the  southeastern  part  of  the 
Valley,  it  becomes  mostly  limestone  in  the  northwestern,    (g  681.) 

It  will  be  well  to  consider  this  formation  under  two  separate 
heads,  these  referring  reflectively  to  its  different  presentations 
in  the  southeastern  and  northwestern  portions  of  the  Valley. 

(a)  The  Shale,  (Eastern.) 

640.  The  Oray  [Belt;  its  Topography. — Before  speaking  of 
the  lithological  and  other  features  of  the  Shale,  I  will  notice  a 
very  important  area  in  which  it  is  found,  and  to  which  it  gives 
character. 


;. 
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If  the  reader  will  take  the  map,  and  direct  his  attention  to 
the  Yalley  of  East  Tennessee,  among  the  belts  of  Trenton  and 
Kashville  rocks,  he  will  observe  a  large,  club-shaped  one  com- 
mencing north  of  Kingsport,  on  the  Virginia  line,  and  extend- 
ing nearly  to  the  Hiwassee  Biver.  This  is  the  largest  area  of 
these  rocks  in  East  Tennessee,  the  Bed  Belt  (§  610)  being  the 
next  in  extent.  And  as  we  have  foand  it  convenient  to  have 
a  name  for  the  latter,  so  it  will  be  of  service  to  christen  this. 
We  will  denominate  it  the  Gray  Belt^  from  the  prevalence  of 
earthy  gray  rocks  and  knobs. 

The  bonndaries,  form,  and  range,  of  the  Gray  Bett,  are  best 
appreciated  by  a  reference  to  the  map. 

641.  The  most  characteristic  topographical  feature  of  this 
area,  is  the  presence  of  isolated  knobs.  Many  portions  of  it 
are  spoken  of,  locally,  as  '^  The  Knobs,^'  The  knobs  are  conical 
hills  of  all  heights,  from  100  to  500  feet.  Sometimes  they  are 
more  or  less  elongated,  forming  short  ridges.  In  certain  re- 
gions, they  are  closely  set,  making  a  wild  country  traversed  by 
narrow,  labyrinthine,  but  rich  and  fertile  valleys.*  Knobby 
portions  occur  in  Hawkins  and  Grreene,  on  both  sides  of  Bays 
Mountains,  also  in  Cocke,  Sevier,  Blount,  Monroe  and  McMinn. 
In  Sevier  County,  around  the  northern  end  of  Chilhowee  Moun- 
tain, the  knobby  feature  is  veVy  bold. 

642.  The  prevailing  knobs  are,  as  stated,  earthy  gray,  and 
in  this  respect,  in  contrast  with  the  characteristic  knobs  of  the 
Bed  Belt.  The  lower  end  of  the  Gray  Belt,  however,  has  some 
of  the  red  knobs,  owing  to  the  presence  of  the  strip  of  iron- 
rock  mentioned  in  §  625. 

643.  It  is  to  be  observed  that  the  northern  wide  part  of  the 
belt  embraces  the  mountain  ridges  to  which  the  collect- 
ive name  of  Bay*s  Mountain  Oroup  has  been  given,  (p.  43.) 
These  ridges  are  capped  with  a  formation — the  Clinch  Moun- 
tain Sandstone — which  is  not  included  in  the  Trenton  and 
Nashville  Series.  The  topographical  feature  presented  in  this 
group,  must  be  considered  apart  from  those  which  are  charac- 
teristic of  the  Ghray  Belt  in  general. 


*  Some  of  these  regions  when  viewed  ftt>m  high  points,  look  likt  mammoth  potato 
patehei,  the  hills,  however,  not  in  very  regular  rows. 
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644.  Areas  of  the  Shale;  Synclinals, — The  Ghray  Belt  just  de- 
scribed, is  the  most  important  and  marked  area  of  this  shale. 
East  of  it,  in  Sullivan,  Carter,  Washington  and  Greene  oonn- 
ties,  are  other  areas,  but  they  are  comparatively  very  limited. 
Those  in  SuUivani  and  in  the  western  part  of  Carter,  are  the 
most  important.  Their  number  and  extent  can  be  seen  upon 
the  Map.  They  are  all  characteristically  knobby  belts.  (§  110.) 

In  Washington  and  Greene,  the  lower  beds  of  the  Shale  are 
presented  in  very  narrow  "  black  slate  ridges.''  (§  110.)  One 
of  these  ridges  (that  passing  immediately  back  of  Greeneville) 
has  been  spoken  of.  (§  592  and  note.)  It  may  be  taken  as  a 
type  of  the  rest.  The  Shale  rests  in  a  compressed  trough  of 
Maclurea  Limestone. 

The  shale  and  sandstone  of  the  ridge  east  of  Benton,  in  Polk 
County,  referred  to  in  §  595,  may  be  mentioned  here.  The 
rocks  are  shales  below  with  a  sandstone  above.  This  ridge 
borders  a  fault.  (See  section  page  185.)  The  formation  Is 
that  numbered  3  and  4. 

In  addition  to  the  areas  mentioned,  the  Red  Belt  may  be  re- 
garded as  containing  this  Shale.  It  is  the  great  matrix  hold- 
ing the  interpolated  beds.  Here,  however,  the  formation  Is 
more  calcareous,  and  presents,  inore  or  less,  flaggy  limestone. 

645.  In  most  of  the  belts  and  areas  mentioned,  including 
the  Gray  Belt,  the  Shale  is  held  in  synclinal  troughs  and  rests 
upon  the  Maclurea  Limestone.  Some  of  the  troughs  are  locally 
faulted  on  their  eastern  side^  as,  for  example,  the  Gray  Belt  in 
the  section  on  page  ]90.  See,  also,  §600.  It  is  remarkable 
that  these  wide  synclinal  waves  are  found  on  the  side  of  the 
Yalley  next  to  the  great  mountains. 

644.  Lithologicdl  Character;  Oraptolites. — The  formation  is, 
in  general,  a  great  body  of  sky-blue  calcareous  shales,  more  or 
less  sandy,  weathering  to  a  yellowish-gray  color,  as  stated  in, 
§  580.  In  addition  to  the  characters  given  the  base  of  the  forma- 
tion, in  the  eastern  border  counties,  (including  Sullivan,)  as  far 
down  as  Blount,  is  a  fine  dark  or  black  shale,  becoming,  in  places, 
100  or  150  feet  thick.  This  often  appears  as  a  margin  along 
the  limits  of  the  Shale  followed  below  by  the  Maclurea  Lime*' 
stone.    The  black  shale  is  prominent  in  the  '*  slate  ridges''  spo- 
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ken  of.  (§  644.)  It  abounds,  very  generally,  in  graptolitesJ* 
The  graptolites  are,  however,  not  confined  to  this  lower  stratum ; 
they  run  up  into  the  main  body  of  the  Shale,  and  are  found  at 
numerous  localities.  I  have  sometimes  denominated  the  forma- 
tion the  Graptolite  Shale,  These  fossils  have  not,  as  yet,  been 
studied.  Some  of  them  will,  doubtless,  prove  to  be  new 
species. 

645.  In  the  middle  and  upper  parts  of  the  Shale,  especially 
east  of  Bay's  Mountains  and  southward  in  the  &ray  Belt,  plates 
of  a  hard  calcareous  sandstone  are  met  with,  to  which  the 
knobs  owe,  in  part,  their  origin,  very  much  as  the  red  knobs 
owe  theirs  to  the  iron-rock.  (§  628.) 

This  sandstone  has  the  color  of  the  shales  with  which  it  is 
associated. 

646.  The  following  is  a  section  of  the  Shale  from  Bull's  Gapf 
westward  to  White  Horn  Creek,  a  distance  of  nearly  one  mile. 
The  rocks  dip  southeastward  at  an  average  rate  of  30  or  40  de- 
grees ;  the  dip,  however,  ranging  ftom  5®  to  90**.  Immediately 
at  the  Gap,  the  strata  form  a  synclinal  axis,  dipping  to  the 
northwest  afler  passing  it. 

(8)  BeddUh-hrown  Caleareoua  Shale,  This  constitates 
the  base  of  the  ridge  at  the  Gap.  The  top  not 
seen.  Above  it,  on  the  surfaoe,  are  detach- 
ed masses  of  grayish-white  sandstone — Clineh 
Mountain  Sandtiane,  The  shale  and  sandstone 
are  referred  to  the  same  formation,  (6,a.) 
Thickness  of  the  shale  seen 80  feet. 

'  Oaleareotu  Shale,  or  argillaceoos  pale  brownish, 
bluish,  or  rarely  greenish,  limestone,  weather- 
ing to  shale 112  feet. 

Sky-hUu  Oaleareotu  Shale,  and  thm  bhte  fiag^tf 
Limestonee,. 77  feet 

Sky^lue  QUeareoue  Shale,  with  occasionally  flaggy 
limestones.  Has  a  few  layers  of  calcareous 
sandstone 088  feet. 

Sky-hlue  Oaleareoua  Shale,  weathering  grayish 
buff 860  feet. 

*  These  are  fossils,  which,  in  the  shales,  are  long  and  narrow,  and  haye  the  form  of 
blades  of  grass,  excepting  that  they  have  saw-lfke  edges. 

t  Bull's  Gap  is  at  the  northeast  comer  of  Jefferson  Coantj,  and  is  the  point  at  which 
the  East  Tennessee  and  Virginia  Railroad  passes  the  middle  ridge  of  the  Bay's  Moont- 
ain  Group    ({  99.) 


(») 
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(1)    Maehsna  LimeMtane,  in  thin  layers,  with  shaly 
seaxnB,  and  breaking  into  blocks— ^^Block  Lime- 
stone," ({691,)  contains  TrilobiteM,  and  other 
fossils. 
Thickness  seen.^ 200  feet. 

647.  Division  (2)  is  the  Shale.  Its  thickness  here  is  1982 
feet.  This  is  near  the  maximnm,  which  has  been  placed  at 
2000.  (§  580.)  The  flaggy  limestones  show  that  we  are  ad- 
vancing westward^  or  rather,  northwestward,  the  formation  be- 
coming more  calcareous. 

This  section  may  be  compared  with  that  on  page  230.  The 
principal  difference  is  in  the  absence  in  this,  of  the  marbles 
and  iron  limestones.  The  blue  limestones  in  both,  are  fossil- 
iferoos. 

(b)  Limestone  and  Shale,    (Western.) 

648.  The  lithologioal  changes  that  occur  in  the  upper  portion  of  the 
T^enian  and  Na$hmlU  SeHe$,  in  going  from  the  southeastern  portion  of  the 
Valley  to  the  northwestern,  have  been  already  giyen.  (K  678,  6:^1,  696,  and 
689.) 

The  difference  in  topographical  features  presented  by  these  rocks  in  the 
two  portions,  is  also  quite  marked,  and  will  be  noticed. 

649.  Topography;  Areas.  West  of  the  Bed  Belt,  (§  610,) 
and  the  Holston  Biver,  this  division  and  the  Maclurea  X/ime- 
stonej  are  best  considered  together.  In  fiftct,  it  is  not  always 
easy  to  separate  them,  as  they  form  a  natural  gronp.  (§  596.) 
I  have  spoken  of  them  collectively  as  the  Series,  and  will  con- 
tinue to  do  so. 

In  the  part  of  the  Valley  we  are  now  considering,  these 
rocks  outcrop  in  long  ribbon-like  areas,  making  one  class  of 
the  remarkable  valley -ranges  mentioned  in  the  Fir^t  Part  of 
this  Beport.  (§§  119,  120,  121.)  The  special  topographical 
features  of  the  eastern  knobby  belts,  are,  in  general,  lost  in 
these  ranges.  There  are,  however,  a  few  exceptional  areas, 
which  are  more  or  less  knobby.  The  Hawkins  Belt,  in  part, 
and  the  wide  area  at  the  south  end  of  Clinch  Mountain,  both 
mentioped  below,  are  examples. 

650.  The  western  valley-ranges  of  this  Series  are  enume- 
rated on  the  next  page.  Most  of  them  have  been  referred  to. 
The  reader  will  be  aided  in  tracing  them  out,  by  having  the 
Map  before  him. 
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(1.)  The  Hawldm  BeU^  west  of  Rogersville.  ThU  sappliee  one  of  the 
beds  of  marble.  (}  618.)  The  area  is  short,  being  cut  off  by  the  long  fault, 
lying  on  the  east  side  of  the  OUnch  MounUdn  region. 

(2.)  Beaver  Oruk  Range,  This  lies  next  northwest  of  Clineh  Mountain, 
and,  further  south,  includes  the  valley  of  Beaver  Cfreek.  It  has  Copper 
Bidge  on  its  northwest  side.  This  range  widens  out  in  a  local  area  around 
the  south  end  of  Clineh  Afotmtotn,  and  also  around  Souse  Mountain.  (|  98.) 
€k)ing  southwestward,  it  then  biAircates;  the  eastern  arm  runs  west  of 
WebVs  Ridge,  and,  Airther  down,  forms  a  part  of  Graeey  Valleg,  in  Knox 
County ;  the  western  is  the  Beaver  Creek  VaUeg.  Both  arms  run  out  be- 
tween the  Tennessee  and  Hiwassee  Bivers. 

(8.)  Raccoon  VaUey  Range.  This  belt  is  known  in  Knox  and  Anderson 
Counties,  as  Raccoon  Valleg.  It  extends  northeastward  to  Virginia.  The 
mouth  of  Indian  Creek,  in  Grainger,  is  in  it,  as  well  as  a  portion  of  Clinch 
Biverj  in  Hancock.  It  forms  a  wide  valley  at  the  point  intersected  by 
the  Tennessee  Biver,  but,  like  the  arms  of  the  last  range,  runs  out  before 
reaching  the  Hiwassee. 

(4.)  Hickory  VaUeg  Range.  This  is  known,  in  the  northern  part  of  Union 
County,  as  Hickory  Valley.  It  lies  immediately  west  of  PoweWs  Mountain, 
in  Claiborne  and  Hancock,  as  well  as  west  of  Lone  Mouniainj  in  Grainger 
and  Union.  It  widens  out  locally,  around  the  south  end  of  Fowell's  Mount- 
ain. From  its  point  of  intersection  with  Clinch  River,  it  runs  southwest- 
ward  toward  Maynardville.  Still  further  southwestward,  it  runs  out  at 
least  as  a  valley-range  of  the  Trenton  and  Naehville  Seriee. 

(5.)  Big  Valley  Range.  The  portion  of  this,  in  Anderson  and  Union 
Counties,  is  known  as  the  Big  Valley.  The  range  has  been  instanced,  on  a 
previous  page,  as  an  example  of  the  long  valleys  in  this  section  of  East 
Tennessee.  (See  {  120.)  It  is  there  spoken  of  as  continuous.  There  it, 
however,  one  break  in  it,  made  by  a  local  uplift  of  the  rocks  of  the  Knox 
Group.  This  break  is  in  Claiborne  County.  This  range  includes  Savannah 
Valley  in  the  southern  part  of  East  Tennessee  and  west  of  White  Oak 
Mountain.  At  the  northern  end  of  the  Mountain  Just  mentioned,  the 
rocks  of  the  Series  spread  out  in  a  wide  local  area.  Over  a  good  part  of 
it,  the  rocks  are  nearly  horizontal. 

(6.)  Washington  Range.  A  short  range,  running  next  west  of  the  iron- 
ore  ridges  in  the  region  of  Haif-moon  Island.  Washington,  in  Bhea  Coun- 
ty, is  located  upon  it. 

(7.)  Chattanooga  Range.  A  part  of  the  Valley  south  of  Chattanooga  and 
east  of  Lookout  Mountain,  is  underlaid  by  the  rocks  of  this  Series. 

(8.)  The  Mountain  Range.  This  important  belt  is  so  called,  for  the  reason 
that  it  skirts  the  eastern  base  of  the  Cumberland  Table-land,  with  but  few 
breaks  (due  to  local  faults,)  f^om  Virginia  to  Georgia.  The  range  is  no- 
ticed in  {  121,  to  which  the  reader  is  referred.  In  Hamilton  County,  its 
strata  form  a  well-defined,  anti-clinal  axis,  to  which  the  valley  of  Lookout 
Creek  belongs.  (See  section  on  page  189,  at  F.) 
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(9.)  The  Elk  Range.  The  Talley  of  the  Elk  Fork  is,  for  the  most  part, 
made  up  of  other  formations.  It  contains,  however,  a  narrow  strip  of 
Trenton  rocks,  brought  to  the  light,  as  shown  in  the  section  i>n  page  142. 

(10.)  The  Sequatehee  Bange$.  On  both  sides  of  Sequaiehee  VaUty^  are  mi- 
nor valley-ranges,  in  which  these  rocks  oatcrop.  (See  section  on  page  180; 
also  {  600,  and  note.) 

651.  When  a  mountain  bounds  one  of  these  Trenton  and 
Nashville  ranges^  on  either  side,  the  upper  strata  of  the  Series 
are  usually  found  at  a  greater  or  less  elevation,  on  the  slope 
facing  the  range.  This  is  especially  true  of  those  mountains, 
which,  like  the  Cflinch,  are  made  up  of  an  inclined  plate  of 
Niagara  Sandstone^  (5,a.)  This  formation,*  when  present,  is 
next  above  the  Trenton  and  Nashmlle  Series,  In  the  mountains 
which  it  makes,  the  tilted  sandstone  forms  one  slope,  and  pre- 
sents its  outcropping  edge  at  the  summit.  This  exposes  the 
edges  of  the  softer  strata  of  the  underlying  formation  on  the 
other  slope.  These  are,  however^  protected  from  washing  and 
denudation,  by  the  hard  plate  of  rock  overlying  them.  (Com- 
pare §  628.)  Clinchy  PotoeWs  and  Lone  Mountains  (the  latter 
that  of  Grainger  and  Union  Counties)  present  the  upper  strata 
of  the  Trenton  and  Nashville  Series,  on  their  western  slopes. 
Some  of  the  Bay's  Mountain  ridges  are  like  these;  others,  have 
the  sandstone  on  the  west,  the  underlying  rooks  outcropping  on 
the  eastern,  or  rather  southeastern,  side.  Some  isolated  peaks, 
or  short  mountains,  like  Chimney  Top  and  Fodder  Stack,  (§  99^) 
and  like  DeviVs  Nose  and  Souse  Mountain,  (§  98,)  have  a  bed 
of  sandstone  on  top,  while  outcropping  on  the  slopes  all  around, 
are  the  strata  of  the  underlying  formation.  In  the  southern 
part  of  the  Yalley,  White  Oak  Mountain  has  the  rocks  of  the 
Series  under  consideration,  on  its  western  side,  and  outcropping 

around  its  northern  end. 

• 

652.  It  must  be  observed  that  the  upper  layers  of  the  Knox 
Dolomite  are  often  found  either  on  one  side  or  the  other  of  the 
above  valley -ranges.  They  contribute,  also,  in  some  regions,  to 
the  area  of  the  range.  The  side  of  the  valley -range,  in  which 
the  function  of  the  two  formations  occurs,  is  generally  the 
northwestern.  In  the  Mountain  VaUey  Bange,  (§  650,  (8,))  the 
reverse  is  the  case.    I  have  already  spoken  of  the  position  of 

^This  formation  includes  a  bed  of  red  shale  below  the  sandstone,  wbieh.  in  common 
with  the  Trenton  and  Nashville  rocks  below,  is  protected  by  the  sandstone  proper. 


TBSNTON  AND  NASHYILLX  8ERISS.  253 

the  Maclurea  Limestone,  (§§  599  and  600,)  and  to  this  the  read- 
er is  referred.  The  upper  member  of  the  Series  will,  of  coarse, 
follow  in  ascending  order.  (See  sections  on  pages  189  and  208, 
and  remarks  upon  them.) 

653.  Inthologicaly  and  other  Characters. — ^The  entire  Series  is 
limestone  and  shale.  The  lower  part,  mainly  blue  limestone; 
the  upper  part,  though  more  calcareous  than  the  same  member 
in  the  Red  and  Gray  belts,  (§  610  and  640,)  is  less  so  than  the 
equivalent  rocks  in  the  Central  Basin,  (§  227.)  The  upper- 
most beds  of  the  Series  are,  very  generally,  shale  and  shaly 
limestone.  In  descending  Clinch  Mountain,  on  the  northwest 
side,  for  instance,  we  find  below  the  white  hard  sandstone, 
first,  a  bed  of  brownish-red  shale,  (included  in  a  group  with 
the  sandstone,)  then  several  hundred  feet  of  sky-blue  shale, 
running  down  into  thin-bedded  blue  limestone.  These  upper 
beds  contain,  at  many  points,  Nashville  fossils.  Below  the 
beds  mentioned,  occur  other  beds  of  shale,  one  of  which  has 
been  considered  important  enough  to  be  noticed,  (§§  635,  636.) 

The  thickness  of  the  Trenton  and  Nashville  Series  dimin- 
ishes a  few  hundred  feet,  going  westward. 

654.  Transition  Beds;  Appendix. — ^At  the  top  of  the  Nash- 
ville Formation,  in  the  western  part  of  the  Yalley,  are,  at  cer- 
tain localities,  rocks,  which  appear  to  be  beds  of  passage  from 
the  formation  mentioned,  to  the  Dyestone  Group,  described  be- 
low. In  the  next  chapter,  a  section,  taken  on  the  Nashville 
and  Chattanooga  Bailroad,  just  above  Lookout  Station,  and 
near  the  Georgia  line,  will  be  presented,  in  which  these  beds 
will  be  given.  They  contain  such  fossils  as  Orthis  testudinaria, 
0.  hellarugosaf  Strophomena  planoconvexa^  S.  tenuistriata,  Lqp- 
tcena  Sericea,  Atrypa  marginalis,  &o. 

655.  Useful  Bocks  and  Minerals. — The  Trenton  and  Nashville 
Series  affords,  in  East  Tennessee,  several  beds  of  rock-material 
susceptible  of  practical  application.  Among  them,  the  marbles 
stand  prominent.  The  geological  relations,  and  general  fea- 
tures of  these,  have  been  given.  See  pages  232,  236,  24  i,  and 
246.  It  likewise  supplies  flags,  (§  622,)  and  other  building 
material,  in  addition  to  the  marble.  Certain  layers  of  iron- 
limestone,  (§  623,)  and  many  beds  of  blue  limestone,  in  the  dif- 
ferent belts  of  the  Series,  yield  building  stone,  of  excellent 
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quality.  It  contains;  too,  no  lack  of  rock  for  making  excellent 
lime ;  the  gray  marbles,  among  many  beds  which  might  be 
mentioned,  are  well  adapted  to  this  purpose.  The  Brown  Shale 
affords  material  for  hydraulei  lime,  (§  638.)  These  useful  pro- 
ducts will  be  further  noticed  in  the  Third  Part  of  the  Report. 

656.  Oalcite  in  small  veins  is  quite  common  in  the  Maclurea 
Limestone.  Such  veins  occur,  also,  in  the  Shale  in  the  south- 
eastern part  of  the  Yalley .  Some  of  the  veins  in  the  Shale 
contain,  imbedded  in  the  calcite,  isolated,  and  often  beautiful 
crystals  of  Quartz,  as  on  Boyd*s  Creek,  east  of  Brabeon*s  Store, 
in  the  western  part  of  Sevier  County,  In  the  region  of  Bull's 
Gap,  and  at  points  between  that  and  Dandridge,in  the  vicinity 
of  Warrensburg,  in  Greene  County,  and  at  other  localities. 
They  are  also  observed  in  Greene  County,  on  the  surface 
overlying  the  Maclurea  Limestone,  aud  in  small  veins,  at  a  point 
half-a-mile  north  of  the  road  from  Greeneville  towards  Chim- 
ney Top  Mountain,  At  some  localities,  these  crystals  are  quite 
abundant  on  the  ground,  their  facets  sparkling  in  the  sunshine 
like  diamonds.  They  were  all,  doubtless,  originally  imbedded 
in  the  veins  of  calcite.  Small,  isolated  crystals  of  Gypsum  are 
found  in  the  soil  over  the  shale,  at  a  number  of  points  east  of 
the  Bay's  Mountain  Groups  Veins  of  Heavy  Spar,  {Barite,) 
also  occur.  At  the  quarts  locality,  near  the  Greeneville  and 
Chimney  Top  road,  a  vein  pf  this,  of  the  fetid  crystalline 
variety,  is  found.  Masses  on  the  surface  indicate  a  vein  a  foot 
or  more  thick. 

657.  Iron-ore  is  found  as  Limonite  on  the  surface,  and  in 
deposits  in  the  soil  overlying  these  rocks,  at  many  points,  but 
not  constituting  extensive  banks.  The  ore  results  from  the  de- 
composition of  Pyrites  found  locally  in  bunches  in  the  shales. 

Near  the  Benton  and  Madisonville  road,  about  eleven  miles 
firom  the  latter  place,  and  in  McMinn  County,  is  a  heavy  bed  of 
Fossil  Iron-ore,  known  as  Hill's  Bank.  The  ore  resembles  very 
much  the  Lyestone  of  the  Niagara  Period.  It  lies,  however, 
between  the  Maclurea  Limestone  and  the  Trenton  and  Nash- 
ville Shale,  and  may  belong  to  the  Series  embracing  these.  It 
contains  flattened,  oolitic  grains  and  crinoidal  buttons,  but  no 
recognizable  fossils  were  seen.  The  bed  may  be  traced  for 
nearly  half«a-mile,   and  at  some  points,  is  fifty  or  sixty  feet 
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wide.    See,  also,  remarks   on  the  Iron-limestone  as  an  ore. 
(§618.) 

668.  Agricultural  Features, — The  strata  of  the  Trenton  and 
Nashville  Series  form  the  basis  of  much  of  the  best  arable  land 
in  East  Tennessee.  They  are  the  rocks  of  many  rich  and 
beautifnl  valleys.  The  long  ranges  enumerated  in  §  650,  the 
Beaver  Creek  Bange,  the  Raccoon  Valley  Bange,  the  Hickory  Val- 
ley Bange,  the  Big  Valley  and  Mountain  Banges,  the  Sequatchee 
Banges,  and  others,  are  just  so  many  long  lines  of  farming 
regions,  susceptible  of  high  cultivation.  They  are  now  more 
or  less  improved,  presenting  some  among  the  most  desirable 
agricultural  sections  in  the  State ;  but  there  is  room  for  greater 
improvement  and  a  higher  state  of  cultivation.  The  resources 
of  these  valleys,  of  such  natural  beauty  with  their  rills  and 
watercourses,  (§  147,)  their  invigorating  and  healthy  air,  have 
not  reached  their  full  development.  This,  however,  they  will 
do,  and  perhaps,  at  no  distant  day. 

The  soils  of  the  valleys  are  usually  strong,  being  ^derived 
from  calcareous  rocks,  more  or  less  argillaceous,  and  are  well 
adapted  to  the  production  of  small  grain,  com,  grass  and  fruit. 
In  nearly  all  cases,  the  valleys  belonging  to  the  ranges  men- 
tioned, have,  on  one  side  or  the  other,  a  gently  sloping  ridge 
&cing  the  valley.  The  slope  can  often  be  cultivated  nearly  to 
the  summit.  Thus,  the  farmer  can  have  upland  and  low  land, 
and  arrange  his  fields  with  reference  to  special  and  varied 
purposes.  These  slopes  are  underlaid  by  the  magnesian  lime- 
stone formation,  (Knox  Dolomite,)  and  generally  have  a  pro- 
ductive, strong  soil. 

659.  In  the  southeastern  portion  of  the  Valley,  as  in  the 
Gray  Belt,  (§  640,)  the  agricultural  features  of  this  Series  are 
quite  different.  There  the  SJmU,  together  with  its  peculiar 
topography,  determines  the  agricultural  capabilities.  In  the 
Knobby  Begions,  the  arable  lands  do  not  lie  in  large  bodies, 
but  the  narrow  winding  valleys  and  the  hill-sides  are  rich,  and 
often  present  a  heavy  growth  of  large  white  oaks,  poplars  and 
hickories.  At  many  points  these  lands  are  in  cultivation,  and 
in  passing  through  '^  The  Knobs**  of  some  sections,  the  traveler 
meets,  at  almost  every  turn,  with  a  cabin  and  a  miniature  farm. 
Sach  areas  have  been  denominated,  with  some  force,  '*The 
Poor  Man's  Bich  Country." 
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660.  To  the  knobby  regions  of  the  Bed  Belt,  (§  610,)  the 
same  remarks  are  applicable.  These,  however,  are  by  no 
means,  so  extensive  as  those  of  the  other. 

The  ShaUy  however,  presents  as  with  some  valleys  of  con. 
siderable  extent  like  that,  for  instance,  of  Lick  Creek^  in  Greene 
County.  The  soils  of  these  are  not  as  strong,  generally,  as 
those  of  the  limestone  areas,  bat  many  of  them  are  productive 
and  well  adapted  to  the  production  of  wheat,  grass,  etc. 

In  the  Red  Belt  the  valleys  are  better  defined,  and  contain 
many  very  desirable  farming  sections. 


Section  III. 

THE  TRENTON  AND  NASHVILLE  SERIES  IN  MIDDLE  TEN- 
NESSEE. 

661.  Leaving  Sequaiohee  Yalleyi  and  passing  westward,  there  are  no 
more  outcrops  of  the  rocks  of  the  TrenUm  and  Nashville  Series  until  we 
enter  the  Central  B^uin  of  Middle  Tennessee.  This  Basin,  second  to  no 
natural  division  of  the  State  in  importance  and  interest,  has  been  described 
80  far  as  its  topographical  and  structural  relations  are  concerned.  The 
reader  is  referred  to  pages  97^104,  184—186,  and  148^  as  well  as  to  the 
section  in  Chapter  X.    See,  also,  Map. 

662.  We  are  now  in  a  field  of  very  different  character  from 
that  of  the  great  Valley  of  East  Tennessee,  Within  the  Basin, 
the  direction  and  form  of  the  subordinate  valleys  have  com- 
paratively little  to  do  with  the  rocks.  There  is  no  marked 
northeast  and  southwest  trend ;  there  are  no  long  and  straight 
valley -ranges ;  no  undeviating  ridge-lines  a  score,  or  seven- 
9care,  miles  in  length ;  no  lines  of  bold^  red  knobs ;  and,  finally, 
no  bounding  mountain-ranges,  grouping,  and  comparatively 
sinking,  the  minor  parallel  valleys  and  ridges,  and  all  else,  into 
one  great,  fluted,  long,  and  beautiAil  Valley, 

In  East  Tennessee  the  geology  of  the  country  is  intimately 
connected  with  the  topography,  and  one  cannot  be  properly 
studied  without  keeping  in  mind  the  other. 

663.  In  the  Central  Basin,  the  rocks  are  horizontal,  or  nearly 
so,  and,  below  the  formation  of  siliceaus  strata  which  make  the 
crest  surrounding  and  overlooking  the  oval  area,  are  approzi- 
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mately  homogeneous  in  lithological  character.  If  we  exclude 
the  formation  making  the  crest,  and  confine  ourselves  to  the 
homogeneous  rocks,  or  in  other  words,  to  the  Series  under  con- 
sideration, the  connection  between  the  strata  and  the  topog- 
raphy is  only  occasionally  manifested.  If,  however,  that  be 
included,  the  connection  becomes  general,  and  is  seen  in  this, 
that  the  hard  siliceous  rocks  have  resisted  denudation  giving 
OS  the  crest  and  the  outlines  of  the  Basin,  and  also  in  the  fact 
that  they  have  remained  to  form  the  cap  and  protecting  rock 
of  the  higher  included  ridges. 

664.  In  the  Basin  the  rocks  of  the  Trenton  and  Nashville 
Series  are  mainly  blue  limestone  throughout.  The  bods  of 
these  differ,  more  or  less,  in  certain  particulars  to  be  men- 
tioned. Occasionally  a  limited  bed  of  shale  is  met  with,  and 
some  beds  of  red  and.gray  limestones  occur,  but  these  are  ex- 
ceptional. The  entire  Series  is  about  1000  feet  thick,  and  is 
equally  divided  between  the  Trenton  and  Nashville  forma- 
tions. (§  577.)  The  bottom  is  not  seen,  the  Knox  Dolomite  not 
coming  to  the  surface  at  any  point.^  The  top^  on  the  eastern 
side  of  the  Basin,  is  in  contact  with  the  Black  Shale,  all  in- 
tervening formations  being  absent.  On  the  western  side,  it  is 
generally  separated  from  the  Shale  by  Niagara,  and  sometimes 
Lower  Helderberg  rocks,  but  not  always. 

665.  The  Bection  on  a  following  page,  in  Chapter  X,  showa  how  these 
rocka  are  brought  to  the  surfaoe,  and  the  relations  they  sustain  to  the  other 
formations.  The  strata  are  presented  as  they  ocour  along  the  line  of  the 
Kashville  and  Chattanooga  Railroad,  from  Tullahoma  to  Nashville,  and 
along  the  Edgefield  and  Kentucky  Railroad,  fh>m  Nashville  to  the  sum- 
mit of  the  steep  grade  above  Baker's  Station.  The  entire  line  is  a  continu- 
ous one,  and  runs  completely  across  the  Basin.  The  geological,  as  well  as 
the  topographical  features,  of  the  Basin,  as  a  whole,  are  also  illustrated 
by  the  section . 

666.  The  Series  utder  consideration  is  a  natural  group,  and 
though  each  of  its  members-  has  many  species  of  its  own,  yet 

*  The  only  region  in  Tennessee,  west  of  the  Oomberland  Table-land,  in  which  I  have 
neen  the  Knox  DoUmUo  is  the  Welta  Cnek  Batfn.  (p.  147.)  How  thick  the  TVentonand 
NoihrnUe  Series  may  be  here,  I  have  not  had  the  opportunity  of  ascertaining.  There 
is,  however,  no  reason  for  thinking  that  it  is  thicker  than  1000  feet,  indeed,  I  doubt  if  it 
reaches  this.  So  fur  as  can  be  ascertained,  these  rocks  grow  less  in  Tolume  in  that  di- 
rection. 

Sig.  17.    Tol.  1. 
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there  are  quite  a  number  of  forms  uniting  the  two.  It  is 
divided,  both  on  lithological  and  paleontological  grounds,  into 
its  two  sub-groups, 

A. — The  Trbnton,  or  Lebanon;  Formation  IIL 

GBOORAFHICAL  BKLATI0N8 — THB  BEDS  OT  TBB  FORMATIOK.  (I)  THB 
CBKTRAL  LIMB8T0KB— (2)  PIBBCB  LIMESTOKB — (8)  THE  RIDLBT 
LIMB8T0KB — (4)  THB  OLADB  LIMB8T0VB — (,5)  CARTBB'b  CBBXK 
LIMESTONE.  AOBICULTUBAL  VEATUBBS,  USEmL  BOCKS  AND  MHT- 
EBALS  OF  THB  TRENTON. 

667.  Geographical  Relations, — The  outcrop  of  the  rocks  in- 
cluded in  this  formation,  occur  over  a  considerable  area,  nearly 
half  that  of  the  Central  Basin.  Their  strata  may  be  regarded 
in  general,  as  forming  the  bottom  of  the  Basin,  the  strata  and 
the  bottom,  however,  being  slightly  tilted  to  the  west.  (§  221.) 
The  rocks  outcrop  at  a  higher  elevation  on  the  east  side  than 
on  the  west,  and  sink  below  the  level  of  the  rivers,  at,  or  near, 
Nashville,  Franklin,  and  Columbia,  respectively.  Nearly  all 
of  Wilson^  Butherford,  Bedford  and  Marshall  counties  are 
within  the  outcrop  of  the  Trenton  Formation.  The  area  of 
outcrop  includes,  also,  parts  of  all  the  counties,  excepting 
Franklin,  contiguous  to  the  section  embracing  those  mentioned. 
On  the  map,  a  line  is  traced  out  separating  the  Trenton  areas 
from  those  of  the  Nashville  Formation, 

This  formation  is  one  of  great  interest,  especially  from  an 
agricultural  point  of  view.  The  soils  it  yields  are  among  the 
best.  To  the  paleontologist  it  is  an  inviting  field,  its  strata 
presenting  a  rich  fossil  flora. 

668.  The  Beds  of  the  Formation, — The  Trenton  Formation  is 
made  up  of  several  beds,  each  characterized  by  special  features. 
Arranged  in  their  natural  order,  they  are  as  follows  : 

(5)  Carief'tOreek  lAmeBtone,  {Topmoni.)  A  heavy-bedded,  light 
blue,  or  doTe-colored,  limeBtone,  the  upper  part  often  gray ; 
contains  Stromaiapora  ru^aaa,  Cohtmnaria  aloeolatay  Tetro^ 
dium  eolumnart^  Petraia  profunda,  Strophomena  filUexta, 
RhynehoneUa  recumirostrtif  Orihoeeroi  Bigshyi,  O.  HurO' 
nerue,  PUurotomaria  lapieida,  etc.  The  thickness  of  the 
stratum  is  from  60  to  100  feet. 

(4)  The  Olade  lAmesione,  A  stratum  of  light-blue,  thin-bedded, 
or  flaggy,  limestones.  Pre-eminently  the  bed  of  the  great 
<*  Cedar  Oladet^*  of  the  Central  Basin.    Contains  Stropho* 
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mma  incrasaatOj  8.  JUitextOf^  Ortkia  defleeta^  0.  pentelOf  O. 
trieenariOf  RhynehoneUa  orienialuy  Cyrtodonta  obtuaa^  Tro- 
chonemaumbiiieaia,  Orikoceraa  rapax,  lUaenua  AmericanuSj 
LeperdiHa/abtditea,  etc.    Maximum  thickness  120  feet. 

(3)  The  RidUy  Limetione.  Next  below  is  this  stratum — a  group 
of  heayy-bedded)  light  blue,  or  dove  colored,  limestones. 
Some  of  its  fossils  are  as  follows :  Orthoeeraa  aneepa,  Stro- 
matapora  rugoaa,  Columnaria  alveolaUij  Orthis  hellarugoM^ 
Camerella  vtarianSf  RhynehotieHa  Ridleyana^  etc.  The  maxi- 
mum thickness  observed  is  95  feet. 

(2)  Pierce  Limettone,  A  group  of  thin-bedded,  flaggy  limestones, 
with  generally  a  heavy-bedded  layer  near  the  base.  These 
rocks  are  In.  hly  fossiliferous  fnd  :  bound  in  Bryozoa. 
Among  the  fossils  are  Orthis  SUmensia^  RhynchoneUa  Rtd" 
leyanOy  DalmaniUB  Trooati,  etc.  The  group  has  a  maximum 
thickness  of  27  feet. 

(1)  Central  Limestone,  An  important  group  of  thick-bedded, 
cherty  limestones,  of  a  light  blue,  or  dove  color.  Contains 
Salterella  Billingsi^  and  Leperditia  /abulites  in  abundance ; 
also  Q/rtocera9  Stonense,  Trockonema  umbiUeatafy  HtUcoioma 
Tenneateeneiaj  H.  deeUvie^  RhynchoneUa  aUiliSf  etc. 

This  bed  is  the  bottom-rock  of  the  Central  Bawif  and 
presents  in  its  heaviest  exposures  a  thickness  of  about  100 
feet. 

669.  It  will  be  seen  that  the  above  limestones  are  all  light- 
blue,  or  dove-colored,  and  that  the  groups  are  alternately  thick 
and  thin-bedded.  It  may  also  be  mentioned  here,  that  the 
thick-bedded  groups  are  frequently  cherty^  though  the  two 
upper  ones  are  much  less  so  than  the  lower  one.  In  accord- 
ance with  our  usual  order,  the  lowest  bed  will  be  considered 
first.  • 

670.  (1)  The  Central  Limestone. — As  stated,  this  is  an  important 
body  of  limestones,  and  it  is  mostly  so  on  account  of  its  agri- 
cultural relations.  Excepting  the  strata  of  the  comparatively 
small  WeWs  Creek  Basing  (§§  364,  553,)  these  rocks  are  the 
lowest  in  Tennessee  west  of  the  Cumberland  Table-land,  How 
they  are  brought  to  the  surface,  is  shown  in  the  section  referred 
to  in  §665.  Their  outcrop  occupies  an  approximately  circular 
area  around  Murfreesboro,  in  Eutherford  County.  I  have 
given  the  name  above  to  the  group,  for  the  reason  -  that  it  is 
thus  presented  in  the  very  center  of  the  State. 

671.  Murfreesboro  is  located  upon  these  rocks.  In  going 
towards  Nashville,  from  MurfreesborO;  they  appear  at  the  sur- 
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face,  with  the  exception  of  a  few  high  points,  as  far,  nearly,  as 
Smyrna.  Going  south  on  the  Chattanooga  road,  they  are  seen 
as  far  as  Christiana  and  Christmas  Creek.  In  this  distance,  how- 
ever, several  of  the  more  elevated  portions  of  the  country  crossed 
hold  higher  bedS;  and  of  these,  mainly  the  BicUey  Zimestane, 
Towards  Woodbury,  they  outcrop  for  a  distance  of  three  or 
three  and-a-half  miles.  And  finally,  on  the  Lebanon  road,  the 
layers  of  the  Central  Limestone  are  exposed  as  far  as  Stone's 
Biver.  These  rocks  thus  occupy  (excepting  the  hills  and  the 
low  ridges,  of  which  there  are  no  great  number)  a  circular 
area,  having  a  diameter  of  from  twelve  to  fifteen  miles.  Mur- 
freesboro  is  about  half-way  between  the  center  of  this  area  and 
its  eastern  side. 

672.  I  will  add  here,  that,  in  Butherford  County,  the  overly- 
ing beds  form,  in  succession,  by  their  outcrops,  concentric  rings 
or  circular  belts  around  the  area  just  mentioned.*  This  is  es- 
pecially true  of  the  Bidley  and  Glade  beds.  The  latter  gives  a 
very  marked  ring,  made  so  by  the  cedars  which  so  generally 
grow  upon  it.  The  Cedar  Ring  is  crossed  by  the  Chattanooga 
Bailroad;  about  half  way  between  Murfreesboro  and  Nashville, 
and  is  nearly  or  quite  four  miles  wide.  It  encircles  the  out- 
crops of  both  the  Central  and  the  Bidley  beds,  in  one  large  ba- 
sin-like  area  of  splendid  country,  nearly  twenty  miles  across. 

673.  The  lithological  character  of  the  Central  Limestone,  has 
been,  in  good  part,  already  given.  Its  upper  part,  contains 
much  black  flint  or  chert,  in  thin  layers  and  in  nodules,  the 
black  color  being  due  to  the  presence  of  a  compound  of  iron. 
The  decomposition  of  the  flints,  which  is  constantly  going  on, 
liberates  the  iron  in  the  form  of  oxide,  and  this  imparts  a  char- 
acteristic brownish-red,  or  chocolate  color  to  the  soil. 

The  limestones  of  the  bed,  are  very  generally  fetid.  At 
some  points  on  Bradley's  Creek,  an  upper  layer  is  found,  which 
is  finely  and  beautifully  laminated. 

674.  On  the  next  page,  is  a  section  taken  on  Stone's  Biver, 
at  Pierce's  mill,  the  point  at  which  the  Murfreosboro  and  Leba- 
non Turnpike  crosses.  It  is  one  of  a  series  of  sections  to  be 
given,  running  up  through  the  beds  of  the  l^renton  Formation. 

*  This  mast  tw  taken  in  a  general  sense.    The  ridges  break  op,  more  or  less,  the  sym- 
metry of  these  circular  belts,  yet,  in  no  great  degree. 
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(8)  SidUy  lAmetUme^  forms  the  top  part  of  the  bluff,  opposite  the 
mill ;  thick-bedded,  light  blue  limestone,  containing  OrihO' 
eeras  aneq>9,  Colttmnaria  olveolaia^  Sttomaiopora  ruffoaoj  and 
an  other  fossil  sponge  not  described,  and  characterlstio  of 
the  bed.     Thickness  23  feet  seen. 
(2)  JPieree  Lme$time,  made  up  of  the  following  rocks,  in  all  27  feet: 
(e.)  Thin-bedded   layers,  mostly,  with  smooth  surfaces,  and 
separated  by  thin,  argillaceous,  or  shaly  seams,  very 
fossilliferous,  contains  BryotOy  &c.    Thickness  19  feet. 
(6.)  Coarse,  thick-bedded  limestone— 4  feet. 
(0.)  flaggy  limestones,  like  the  upper  portion,  (c.) — 4  feet  thick. 
(1)  CefUral  LimetUme^  at  th"  base  of  the  bluff,  very  cherty,  heavy-  . 
bedded,    contains   Saliarella  BillingH.  Orthoceras  Bigtbyi^ 
Leperdilia  fabuUteif  HeUeotoma  TWincMeenm,  ff.  deelimsj  and 
other  species.    At  Pierce's  Mill,  but  little  of  this  bed  is  seen. 
l>escending  the  river,  however,  its  strata  are  observed  Uy 
rise,  until  in  a  bluff  half  a  mile  below  the  mill,  they  are 
70  feet  thick. 

675.  The  best  known,  fossils,  that  occar  in  the  Central  Lime- 
stone, are  given  in  the  catalogue  of  species,  at  the  end  of  this 
chapter.  (See  colamn  C.)  One  of  the  most  abundant  species, 
is^  Salterella  Billingsi,  Its  beautiful  thorn -like  forms  occur  by 
thousands  at  some  localities.  Leperditia  fahulites  is,  also,  very 
abundant.  The  species  mentioned,  together  with  HeUeotoma 
TennesseensiB^  and  H,  declivis,  occur  at  nearly  all  localities,  and, 
in  this  association,  are  characteristic. 

676.  (2)  Pierce  Limestone. — This  group  has  been  so  named 
on  account  of  its  fine  exposure  in  the  section  at  Pierce's  Mill. 
It  has  been  sufficiently  characterized  in  §  668,  and  in  the  sec- 
tion just  given.  The  group  has  no  especial  importance,  except- 
ing as  a  horizon  of  reference  and  of  division.  It  is  observed 
at  many  points  in  Butherford,  lying  between  the  Central  and 
the  Eidley  beds.  In  thickness,  it  is  variable,  often  less  than 
that  given.  At  some  points  it  is  all  flaggy  limestone,  the  thick 
layer  being  absent. 

677.  (3)  The  Ridley  Limestone. — The  description  of  this  has  also 
been,  in  good  part,  anticipated.  At  Judge  Ridley's  Mill,  near 
Old  Jefferson,  there  is  a  good  exposure  of  the  rocks  of  this  bed, 
and  hence  the  name  Ridley.  The  bed  occupies  the  low  ground^ 
of  this  vicinity.  At  the  mill,  the  thin  limestones  ot  the  Pierce 
Bed  are  below  it.  Orthoceras  anceps,  and  the  characteristic 
sponge  spoken  of  in  §  674,  (3,)  are  quite  abundant  in  these 
rocks. 
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678.  The  following  is  a  section  taken  at  Las  Casas,  in  the 
northeastern  part  of  Ratherford,  and  not  far  from  the  Wilson 
County  line.  It  was  taken  on  the  side  of  a  rocky  ridge.  The 
entire  Ridley  Bed  is  presented  in  it. 

(4)  The  Glade  Limestone.    This  caps  the  ridge.  The  rocks  are  thin-   . 
bedded  limestonesi  containing  characteristic  fossils. 

(3)  Ridley  Limestone,  Thick-bedded,  dove- colored,  limestone,  pre- 
senting the  general  characters  of  the  bed.  There  were  ob- 
served here  Oohimnariaalveolafa,  Stromatoporarugosa,  Tetrn- 
diumfibratum,  among  other  fossils.    Thickness  95  feet. 

(2)  Pierce  LimeMtone,  at  the  base  of  the  ridge,  and  followed  below 
towards  the  oreek,  by  the  Oeniral  Limestone, 

679.  The  Ridley  Limestone  outcrops,  in  general,  around  the 
circular  area  of  the  Central  Limestone  in  Rutherford.  (§  672.) 
Its  belt  is  from  half-a-mile  to  six  miles  in  breadth. 

The  bed,  however,  occurs  locally,  on  the  higher  grounds 
within  the  area  mentioned.  It  is,  also,  sometimes  made  the 
surface-rock  by  local  depressions  in  the  strata. 

680.  Outside  of  Rutherford  County  this  bed  is  but  seldom 
seen.  At  a  few  points  in  some  of  the  other  counties  in  which  the 
Glade  Limestone  is  extensively  presented,  the  top  part  of  this 
bed  is  exposed  by  the  removal  of  the  overlying  rocks.  But 
such  exposures  are  of  limited  extent,  and  are  generally  in  low 
places,  as,  for  instance,  in  the  lower  part  of  certain  bluffs  on 
the  Cumberland  River,  between  Wilson  and  Sumner.  The 
bed,  too,  may  be  looked  for  in  the  lower  parts  of  the  blufOs 
on  Duck  River,  between  Columbia  and  Shelbyville. 

681.  (4)  The  Glade  Limestone, — The  outcrops  of  the  rocks 
of  this  bed  embrace  large  areas  in  the  Central  Basin,  It  is  a 
group  of  much  interest.  Its  rocks  are,  as  has  been  stated, 
(§  668,)  thin,  flaggy,  fossiliferous,  dove-colored  limestones. 
The  areas  in  which  the  group  appears  on  the  surface,  abound 
in  bare,  or  nearly  bare,  rocky  places,  called  glades.  Upon 
these,  is,  very  generally,  a  growth  of  red  cedar^  the  trees  find- 
ing root  in  the  crevices  of  the  rocks.  (§§  240  241.)  The 
cedars  are  not,  however,  confined  to  the  bare  places;  tKey 
thrive  and  attain  a  large  size  where  the  soil  of  the  group  is 
deeper.  The  glades  and  the  cedars  almost  always  indicate  the 
presence  of  these  rocks  beneath. 

682.  The  principal  areas  presenting  these  rocks,  are  in  Wil- 
son, Rutherford,  Bedford,  and  Marshall,  and  they  extend  west- 
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ward,  more  or  less,  into  Mauiy,  Williamson,  and  Davidsoi^. 
These  areas,  also,  are  the  cedar  regions  of  Middle  Tennessee, 
fteference  has  been  made  to  the  cedar  ring  encircling  the  out- 
crops of  the  Central  and  Ridley  beds  in  Batherford,  in  §  672. 
The  towns  of  Lebanon^  ShelbyviUe,  and  Columbia^  in  part,  are 
located  npon  this  group.  At  all  of  these  places,  its  rocks,  pre- 
senting the  same  assemblage  of  fossils,  are  well  exposed. 

683.  In  1851,  the  author  contributed  to  the  American  Journal  of  Science 
and  ArtSf  (Vol.  XII,  Second  Series,  p.  352,)  a  paper  accompanied  with  a 
plate,  on  the  ^'Silurean  Baatn  qf  Middle  Tennesaee^"  &c.  On  the  plate,  the 
portions  of  the  Basin  especially  abounding  in  cedars,  are  indicated.  There 
are  seen  to  be  three  principal  areas,  namely :  one  in  Wilson,  in  which  Leba- 
non is  located;  the  circular  belt  in  Rutherford,  and  finally,  the  Duck  Biver 
Valley,  between  Columbia  and  Shelbyville. 

684.  The  section  below,  taken  near  Eeadyville,  in  the  east- 
ern part  of  Rutherford,  presents  the  bed  of  the  Glade  Lime- 
stone entire. 

(5)  Carteret   Oreek  Limeetone, — The  rocks   of  this  bed  form  the 

top  of  the  hill,  are  thick  bedded,  and  have  a  thickness  of  50 
feet. 

(4)  Olade  LimesUme. — ^Thin  bedded,  flaggy  limestone,  presenting 
the  usual  features  of  the  group ;  contains  a  heavy  bedded 
layer,  about  three  feet  thick,  near  the  middle,  and  another 
near  the  base.    Entire  thickness,  118  feet. 

(8)  Ridley  Limeaione. — ^This  constitutes  the  base  of  the  section, 
and  forms  a  bluff  running  down  to  the  level  of  the  water. 
It  has  an  exposure  of  85  feet. 

685.  The  flags  of  the  glade  bed,  have^  sometimes,  thin  clayey, 
or  shaly  seams  between  them,  but  not  always,  being  separable 
without  such  seams.  The  surfaces  of  the  flags  are  often,  cov- 
ered with  Bryozoa,  OrtfieSy  fragments  of  TrilobiteSy  and  individ- 
uals of  Leperditia  fabulites.  The  individuals  of  the  last  men- 
tioned species,  are  especially  abundant. 

686.  (5)  The  Carter's  Creek  Limestone. — This  is  the  upper- 
most division  of  the  Trenton  Formation,  Its  rocks  are  promi- 
nently exposed  on  Carter's  Creek  in  Maury  County,  and  hence, 
the  name  given  to  it.  It  is,  here,  a  whitish  gray  rock,  heavy 
bedded,  and  is  quarried  for  building  purposes,  and  for  making 
lime.  It  contains  some  chert,  and  the  characteristic  fossils  of 
the  division. 

This  rock  shows  itself  at  many  points  along  the  railroad,  be- 
tween Columbia  and  Carter's  Station.    It   often   presents  in 
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the  blafG9,  a  castellated  appearance,  rising  up  in  curious  peaks 
or  turrets^  and  attracting  the  attention  of  the  traveler. 

687.  The  rocks  of  the  Carter's  Creek  division,  in  general^  are, 
as  stated  in  §  668,  light  blue,  or  dove-colored,  heavy  bedded 
limestones.  In  Maury  County,  the  upper  part  is  gray,  as  we 
have  seen.  At  many  pointSi  at  the  very  top  of  the  group,  are 
a  few  feet  of  thin  bedded  limestones,  separated  by  thin,  clayey 
partings,  and,  sometimes,  by  a  layer  of  clay,  afoot  or  more 
thick.  These  thin  limestones,  contain  a  group  of  fossils, 
recalling  that  of  the  Qlade  Bed, 

688.  As  in  the  Eidley  division,  so  in  this,  the  limestones  con- 
tain, occasionally,  layers  of  chert  or  flint,  but,  as  stated  before, 
in  less  quantity  than  those  presented  in  the  Central  Limestone.^ 

The  following  group  of  fossils,  is  characteristic  of  the  Car* 
ter'a  Creek  division;  Orthoceras  Bigsbyi,  Stromatopora  rugosa^ 
Petraia  profunda^  Tetradium  columnare,  Colvmnaria  alveolata, 
and  C.  Carterensis,  Individuals  of  these  species,  when  found 
associated,  determine,  at  once,  the  division. 

The  cedars  of  the  &lade  Bed^  sometimes,  extend  over  the 
rocks  of  this. 

689.  The  following  is  a  section,  taken  at  the  bluif,  just 
below  Cole*s  Ferry,  on  the  Cumberland  Biver.  The  point  is 
between  Lebanon  and  Gallatin.  The  section,  so  far  as  the  di- 
vision, under  consideration,  is  concerned,  is  a  complete  one.  and 
brings  us  up  to  the  lower  member  of  the  Nashville  Formation. 

•  r  (1)    Ortku  Bedj   represented  by  a  few  of  its  lowest   sandy 
^  i  layers.    This  bed  is  the  lowest  member  of  the  forma- 

^  (^  tion  next  described. 

(6)  Cdrier'i  Cheek  lAmestone,  In  the  main,  light  blue,  heavy 
bedded  limestone,  containing  the  usual  fossils,  and, 
otherwise,  having  the  common  characters  of  the  divis- 
ion. The  upper  ten  feet,  is,  mostly,  thin  bedded,  and 
contains  Tetradium  fihrahsm^  the  cell-tubes  in  long 
stringy  groups.  The  presence  of  T,  fibraium  in  this, 
is,  by  the  way,  not  usual  in  this  horison.  Bntire  thick- 
ness 96  feet. 
(4)  Qlade  Limetione,  All  thin-bedded,  excepting  one  heavy 
bedded  layer  eight  feet  thick,  and  27  feet  from  the  top. 
Sntire  thickness  down  to  low  water,  74  feet. 

•  It  may  be  remarked  here,  thai  in  all  of  the  thick  bedded  diTisions,  the  foBsils  are, 
generally,  siliceous,  while,  as  generally,  in  the  thin  bedded  ones,  they  are  calcareous. 
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690.  At  Columbia,  a  good  section  is  to  be  seen.  It  includee 
both  Trenton  and  NashviUe rocks.  The  Carter's  Creek^IAme^ 
stone  is  not  as  heavy  as  it  is  ftirther  north,  and,  moreover,  dif* 
fers  in  having  a  lighter  color.    The  following^  is  the  section. 

(2)  Middle  Member,  A  serieB  of  blue,  highly  foeslllfdrouB 
limestones,  running  up  to  the  top  of  ^^Mouni  Pama»' 
aus**  This  division  includes,  here,  about  200  feet  of 
limestone,  contain^  Orihia  lynx^  0.  occidentalu^  Colun^ 
nana  ttellata^  Ambonyehia  radtata^  ^e.  The  upper  lay- 
ers are  made  up  of  small  corals,  Sienop<frat  OimtteUana, 
and  others.  Specimens  may  be  gathered  on  the  top  of 
the  hill  about  the  old  fort,  by  the  peck. 

These  rocks  resemble  those  around  the  Capitol  at 
Nashville.    Just  above  the  OrihU  htd^  at  the  base  of 
this  member,  are  layers,  packed  with  individuals  of  • 
Strophomena  altemaia, 

(1)  Or  this  Bed^  or  Lowest  Member,  This  is  a  group  of  blue, 
siliceous,  and  sandy  limestones,  some  layers  of  which, 
are  literally  made  up  of  individuals  of  Orthia  iestudi- 
naria.  The  rook  weathers  into  sandy  masses  and 
shales.  The  shells  are  generally  silioilled  and  the 
liberated  ones  are  abundant  on  the  surface.  Towards 
the  top,  the  bed  is  laminated,  with,  oooasionally,  cross 
stratification,  characters  showing  the  formation  of  this 
portion  in  a  current.    Thickness  60  feet. 

(5)  Cartef'B  Greek  ZAmestone*  Heavy  bedded,  light  dove  col- 
ored limestones  below,  and  gray  above.  The  rock  is 
quarried  for  building  purposes.  Has  the  characteristic 
group  of  fossils,  and  contains  some  chert.  This  rock  is 
exposed  at  the  top  of  the  bluif,  at  the  old  cemetery. 
Thickness  about  Columbia,  from  60  to  60  feet. 

(4)  Olade  LimeeioM,  "Well  exposed  in  the  bluff  below  the 
cemetery,  and  about  the  bridge.  Thin  bedded  lime- 
stones with  the  usual  fossils  of  this  division.  The 
greatest  thickness  seen  above  low  water,  is  80  feet. 

691.  The  Carter's  Creek  Limestone  occupies,  in  general,  areas 
around  those  of  the  Glade  Bed.  It  is  also  present  in  the  hills 
and  ridges  occurring  within  the  Glade  areas.  South  of  Elk 
Ridge^  there  are  but  few  places  where  it  comes  to  the  surface, 
the  limestones  of  the  valleys,  in  that  section  of  the  Central 
Basin,  (§§  233,  237,)  belonging,  mainly,  to  the  Nashville  Far- 
mation.  This  division  of  the  Trenton,  however,  does  appear 
in  the  valley  of  Bichland  creek  in  Giles  County.    From  Lyn- 
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▼ille,  on  down,  to  within  five  or  six  miles  of  Pulaski,  its  gray 
rocks  are  well  seen  at  many  points  near  the  creeks.  Camp- 
beliville  is  also  located  npon  its  rocks.  A  patch  of  it  exists 
west  of  Palaski;  another,  in  the  valley  of  the  Elk,  opposite 
upper  Elkton. 

692.  A  few  miles  below  Columbia,  the  division  sinks  below 
the  river ;  it  is,  then,  only  seen,  occasionally,  in  patches,  being 
brought  to  the  surface  on  the  backs  of  local  waves.  One  of 
these  patches  occurs  near  Hampshire,  another  on  Snow  Creek, 
near  Santa  Fe,  Ac. 

698.  In  Smith  Oounty,  along  the  creeks  between  New  Middleton  and 
Oarthage,  as  on  Mulherrin,  are  exposures  of  the  Carters  Greek  Limeatone. 
So,  also,  on  Smith's  Fork,  in  De  Kalb  and  Smith,  etc. 

Liberty  in  De  Kalb,  Statesville  in  Wilson,  Woodbury  in  Cannon,  and 
Oalumbia^  (in  part. )  in  Maury,  are  located  upon  the  rooks  of  this  division. 
At  Nashville,  they  come  to  the  surface  above  the  water- works,  and  are 
seen  in  the  lower  parts  of  the  hills  about  Mt.  Olivet.  In  the  region  of 
Mill  Greek,  on  the  Murfreesboro  turnpike,  are  good  exposures. 

694.  Agricultural  Features,  Useful  Rocks  and  Minerals  of  th4 
Trenton. — The  Central  i?a«tn,has  been  denominated  the  garden 
of  Tennessee.  (§  227.)  Its  lands,  in  general,  are  of  first 
rate  quality,  strong  and  fertile,  adapted  to  the  raising  of  almost 
any  thing  that  the  climate  will  admit  of.  Cotton,  corn,  tobac- 
co, small  grain,  and  grasses,  find  congenial  conditions  in  the 
soils  of  the  basin,  and  flourish  well.  The  area  is  the  counter- 
part of  the  "Blue  Grass  Region"  of  Kentucky;  it  is  the  Blue 
Grass  Begion  of  Middle  Tennessee.  The  rocks — the  bases  of 
the  soils — ^are  much  the  same  in  both. 

695.  The  lands  of  the  Basin  fall  naturally,  into  two  divis- 
ions, the  two  being  underlaid  respectively,  by  the  Trenton 
and  Nashville  Formations.  To  one  group  of  lands,  we  may 
give  the  name  Trenton,  to  the  other,  Nashville. 

The  soils  derived  from  the  Trenton  rocks,  are,  as  a  general 
thing,  more  clayey  than  those  from  Nashville  beds,  the  latter, 
containing  more  sandy,  or  siliceous  matter.  This  difference, 
results  from  the  difference  in  the  composition  of  the  limestones 
belonging  to  the  respective  formations,  the  one  contains  more 
argillaceous,  and  the  other,  more  siliceous  matter. 

696.  The  fine  country  encircled  by  the  cedar  ring  in  Euther- 
ford,  has  been  referred  to.     (§  672.)    These  red  lands,  are  no- 
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ted  for  their  productiveness,  and  constitute  one  of  oar  most  im- 
portant cotton  regions.  The  Central  Limestone  of  the  Trenton, 
very  generally,  has  an  excellent  soil  upon  it.  The  sand  formed 
by  the  disintegration  of  the  black  chert,  helps  to  make  the  soil 
mellow,  and  the  red  oxide  of  iron,  acts  a  part,  as  a  chemical 
agent,  to  make  it  more  fertile. 

The  Ridley  Limestone,  as  to  its  agricultural  presentations, 
may  be  classed  with  the  Central,  It  does  not  contain  as  much 
chert,  but,  otherwise,  in  lithological  character,  the  two  are 
similar. 

697.  The  Glade  Limestone  gives  a  strong,  rather  stifp  subsoil, 
which  has  a  fertile  loam  on  top.  Its  lands  are  wheat,  and  grass 
lands.  The  great  physical  feature  of  this  division  is  presented 
in  its  cedar  glades.  These  originally  covered,  or,  at  least,  the 
cedars  grew,  upon  the  greater  part  of  its  outcrop. 

The  better  portions  of  the  area  ^are  now  in  cultivation. 
Many  of  the  rocky  glades  are  still  covered  with  cedar, 

The  Carter's  Creek  division  is,  also,  the  basis  of  a  good  soil, 
nearly  equal  to  that  of  the  Central  Limestone,  It  has  not  the 
characteristic  red  color  of  the  latter,  but  contains,  more  or  less, 
fine,  sandy  chert.  Its  outcrop  is  often  presented  in  rocky 
ledges,  or  hill-sides,  with  little  soil. 

698.  Stone,  for  building  purposed,  is  obtained  from  all  the 
heavy  bedded  divisions  of  the  Trenton.  The  upper  part  of 
the  Carter's  Creek  division,  however,  supplies  a  superior  arti- 
cle. This  whitish  gray  limestone,  already  spoken  of  in  §  686, 
is  quarried  extensively  in  Maury  County.  It  is  conveniently 
located  along  the  line  of  the  railroad,  and  could  be  shipped  to 
Nashville,  or  other  points.  Its  nearly  white  color,  its  texture, 
and  occurrence  in  layers  of  suitable  thickness,  make  it  desira- 
ble. Some  layers  contain  chert;  these  must  be  refused.  The 
lime  this  rock  makes  is  very  white. 

699.  The  Glade  Bed  is  the  source  of  a  supply  of  limestone 
flags.  Many  of  these  have  a  smooth  surface,  and  if  such 
alone,  be  used,  make  an  excellent  pavement.  They  are,  how- 
ever, too  often  put  down  with  rough  ones.  Many  pavements, 
are  made  of  flags  from  this  division,  in  Lebanon.  Large  flags, 
a  yard  across,  and  from  two  to  four  inches  in  thickness,  can  be 
obtained  without  much  trouble.  Flags  can  be  found  at  all 
the  extensive  presentations  of  the  rocks  of  the  Glade  Bed. 
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700.  Such  mineralfl  as  CdkUe^  Barite,  Fluorite^  Galenite,  (ga- 
lena,) Sphakritey  (zinc  blende,)  Quartz,  Pyrite,  (pyrites,)  and 
tarry  Petroleums,  or  Pittasphalts,  have  been  observed  in  the 
Trenton,  in  Middle  Tennessee.  The  tarry  petroleums  occur, 
occasionally,  in  all  the  heavy  bedded  divisions  filling  small 
cavities,  which  are  usually  lined  with  crystals  of  calcite.  I 
have  seen  them  in  the  vicinity  of  Lebanon,  in  the  Carter's 
Creek  Limestone,  The  Central,  and  Ridley  Limestones  contain 
such  cavities,  and  the  rocks  themselves,  are  notably  fetid. 

Qalenite,  (lead  ore,)  occurs  in  small  veins,  at  numerous  points, 
with  Calcite,  barite,  Ac.  There  are  veins  of  this  sort  in  every 
county,  but  too  small  to  be  of  value. 

701.  In  Smith  County,  on  Mulherrin  Creek,  is  a  considera- 
ble vein,  running  vertically  through  the  Carter's  Creek  Lime- 
stone.  This  has  been  traced  for  several  miles,  and  is,  at  points, 
a  foot  or  more  wide.  It  <!on tains,  mainly,  barite,  (heavy  spar,) 
with  calcite,  and  fluorite.  In  this  gangue  are  bunches  of  lead 
ore,  with,  occasionally,  some  zinc  blende,  A  shaft  or  two,  has 
been  sunk  on  this  vein,  near  the  Trousdale's  Ferry  and  Leba- 
non road,  and  much  barite  thrown  out,  but  with  no  special  de- 
velopments  otherwise. 

On  Smith's  Fork  in  De  Kalb,  is  a  vein,  containing  considera- 
ble ^uortte,  and  some  galenite,  with  lead. 

B. — The  Nashville  ;  Formation  IV. 

DIVISIONS  or  LOWXB  BILUKSAir,  KAMX8  AND  IQUIYALXNCT — (1)  ORTHIS 
BED — (2  *  3)  MIDDLE  AND  UFFSB  MEMBEB8  OF  NASHVILLE : — ROOKS  OV 
SrXCIAL  USE,  AND  MINERALS  OF  THE  NASHVILLE  ][fORMATION — CATA- 
LOGUE or  FOSSILS. 

702.  In  the  Columbia  section,  in  §  690,  the  junction  of  the 
Trenton  and  NashviVe  formations  is  given. 

The  passage  from  one  .to  the  other,  is  well  marked  and  ab- 
rupt. This  is  well  seen  at  Columbia,  and  at  all  other  points  in 
the  Central  Basin,  (§  227,)  where  this  rock-horizon  is  acces- 
sible. The  Trenton  ends  with  light  colored,  heavy  bedded 
limestones,  (immediately  at  the  top,  often  thin  bedded,  with 
clayey  seams,  §687,)  and  the  Nashville  begins  with  a  siliceous, 
blue,  calcareous  rock,  weathering,  often,  into  thin  earthy,  buff, 
sandy  masses,  and  sometimes,  into  shales. 

T03.  DivisUmt  of  Lower  SUurean,  Names  and  B^valeney. — ^The  diviBion  of 
the  Lower  Silurean  rooks  of  Middle  Tennessee,  into  the  two  formations 
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adopted  in  this  work,  I  made  in  1851,  in  the  paper  referred  to  in  2  688. 
In  that  paper,  they  were  named,  respectively,  the  8Ume$  Bwer,  and  Noah- 
ville  groups.  At  that  time,  and  in  1856,  when  the  Itecomunisanee  was  pub- 
lished, I  hesitated  as  to  the  equivalency  of  the  lowest  member  of  the  Noah- 
viUe  Choupt  (the  Orthia  Bed,  to  be  described,)  sometimes  regarding  it  as 
Upper  Trentoriy  and  sometimes,  as  BiuUon  River.  In  the  lUconnaissanee,  I 
wrote  it  Upper  Trenkm.  This  hesitation  grew  out  of  the  extension  of  the 
Trenton  species,  upward,  into  the  bed. 

704.  Notwithstanding  this,  the  division  was,  or  rather  is,  a  natural  one, 
and  the  two  groups  are  equivalent,  respectively,  to  the  Trenton  and  Hud- 
8on  River  formations,  as  understood  by  American  geologists.  The  name, 
Stones  River  has  been  dropped,  bat  N<uhville  has  been  retained,  and  it  em- 
braced the  same  rocks  in  1861,  that  it  does  now.  It  is  true  that  Trenton 
species  do  run  up  into  the  lowest  member,  but  so  they  do  into  the  upper 
members,  and  are  found  in  association  with  many  Hudson  River  forms.* 

705.  But  we   have,  in  the  Orthis  Bed,  the  very  characteristic  species 
Ambonyehia  radiata^  and  Cyrtolites  ornatus^  both  commencing  here,  and  run- 
ning up  through  the  upper  members.    In  addition,  the  bed  holds  Rhyn- 
ehonella  modesta^  and  R.  eapax,  which,  like  the  last,  first  appear  in  this  bed 
and  continue  through  the  formation.    (See  note.) 

On  such  grounds,  we  make  the  bed  in  question,  Hudson  River,  and  fix 
the  equivalency  of  the  entire  NtuhviUe  Formation, 

The  lithological  features  of  the  beds  concerned,  so  far  as  they  can  have 
any  bearing,  also  place  the  plane  of  division,  immediately  below  the  Or- 
this Bed. 

706.  Divisions  of  the  Nashville  Formation.  These  are  as  fol- 
lows: 

(8)  Upper  Member,  embracing  about  200  feet  of  layers. 
(2)  Middle  Member,  embracing  about  as  much  as  that  above. 
(1)  Orthis  Bed,     The  lowest  division,  having  a  thickness  of  f^om 
60  to  70  feet.    (§  710.) 

The  Orthis  Bed  is  a  well  marked  division.  The  others  will 
be  considered  together,  as  they  constitute,  naturally,  a  single 
group,  and  have  only  been  separated,  for  more  convenient  ref- 
erence. 

707.  (1)  The  Orthis  Bed, — This  division  is  one  of  consider- 
able interest.  Its  place  in  the  series,  is  shown  in  the  Columbia 
section.  (§  690.)  It  is,  in  general,  a  siliceous,  often  shaly,  cal- 
careous rock.  When  freshly  quarried  it  is  blue.  In  its  weath- 
ered condition,  it  often  presents  the  appearance  of  a  mixed 

«  The  fact  is,  such  foiros  are  Ortfna  iynx,  O.  Oeddentalii,  RynehimeUa  modesta,  and  B. 
capaxy  are,  at  least,  in  Middle  Tennessee,  oharacteristio  species  of  the  Hudson  (Nash- 
▼ille)  Period.  And  the  last  three  are  so  in  Canada.  See  Otology  of  Canada,  pp.  Mi  and 
045. 
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bed  of  fine,  thin,  earthy,  yellowish  sandstones  and  shales. 
The  weathered,  detached  blocks  of  the  thin,  flaggy  layers,  gen- 
erally show  a  bine  nucleus,  when  broken. 

708.  It  is,  frequently,  especially  in  its  western  and  south- 
western presentations,  a  group  of  smoothly  laminated  flags, 
interstratified  with  shaly  seams.  Such  is  its  typical  character 
on  the  Tennessee  River,  in  Hardin  and  Wayne  counties,  where 
its  flags  are  burnt  and  ground  into  hydraulic  cement.  When 
wet,  in  the  bottom  of  a  creek,  it  looks  much  like  the  Black 
ShalCy  (Form.  VII.,)  and  has  been  mistaken  for  it.*  At 
Franklin,  on  the  banks  of  the  Harpeth,  below  the  bridge,  the 
bed  maybe  seen,  presenting  its  interstratifled  flag  and  shale 
character.  On  the  Nashville  and  Lebanon  Turnpike,  immedi- 
ately east  of  Mill  Creek,  at  the  foot  of  the  hill  on  Wm.  Nich- 
ol's  place,  it  is  well  exposed,  showing  the  same  laminated  con- 
dition. At  this  point,  its  flags  have  been  exposed  to  the 
weather  in  a  stone  fence,  for  several  years,  and  exhibit  a  tep- 
dency  in  the  rock  to  break  up  in  small  pieces.  At  many  points 
about  Columbia,  and  in  Maury  County,  it  exhibits  the  same 
features  as    at  Franklin. 

709.  In  the  more  northern  and  eastern  parts  of  the  Central 
BasiUy  the  bed  frequently  presents,  with  impure  limestones, 
more  or  less  shale,  and,  sometimes  calcareous  sandstone,  or 
even  a  layer  of  cherty  material.  Almost  at  all  points,  through- 
out Middle  Tennessee,  where  this  division  comes  to  the  sur- 
face, it  is  seen  to  contain  vast  numbers  of  individuals  of  Or- 
this  testudinaria.  These  are  frequently  silicified,  and,  in  some 
regions,  form  compact  flinty  layers  of  adhering  shells,  as  about 
Mount  Pleasant,  and  at  other  points  in  Maury  County .f 

710.  The  thickness  of  the  Orthis  Bed,  in  the  Basin,  is  from  50 
to  60  feet.  South  westward,  it  appears  to  be  thicker.  Along  the 
Tennessee  River,  in  Hardin,  Wayne  and  other  counties,  are 
many  exposures,  but  I  have  never  seen  the  bottom  of  the  bed 
in  any  that  have  come  under  my  observation.  At  Clifton,  the 
bed  shows  a  thickness  of  70  feet  above  low  water. 

711.  This  bed  has  already  been  presented  in  one  section, 
that  taken  at  Columbia.     (§  690.)    Below  is  the  Clifton  Sec- 

*  As  for  instace,  »  bed  of  it  in  Hardin  Connty,  in  the  rear  of  Saraimah,  on  Horse  Creek, 
t  A  figure  (8)  of  a  small  specimen  of  one  of  these  shells,  is  giTen  in  the  groap,  on  a 
following  page. 
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tion.    It  includes  the  strata  seen  at  the  landing,  as  well  as  the 
hydraulic  rock  at  the  cement  works. 

^  Broumish  red,  and  gray  UmesUme.  The  topmost  rock  at  the 
landing,  contains  large  crinoidal  stems,  and  abounds  in 
individualfl  of  seyeral  species  of  Orthoceras,  This 
forme  the  upper,  and  main  part  of  the  bluff,  down  as 
far  as  CarrollylUe.  In  some  of  the  high  bluffs  below 
Clifton,  it  is  96  feet  thick.  At  Clifton,  its  base  is  ele- 
vated, and  the  rock,  traced  up  the  river,  soon  runs  out. 

Calecereofu  Shale^  bluish,  or  greenish,  contains  Leptcma  serieeoj 
Strophomma  aUernaia,  and  Rynehonelia  eapaz.  Thick- 
ness 16  feet. 

Blue  LimeHone,  in  rough  layers,  somewhat  sandy;  contains 
Strophomena  altemata,  S.  tenuitiriata,  RynehoneUa  eapax^ 
R.  derUata,  Cyelonema  bilizj  Columnaria  ateHatOf  Tetradi- 
um  fibratunif  &o.    Thickness  28  feet. 

OrthiaBed,  The  ffydrauHe  limeetone;  a  thin,  and  smooth  bed- 
ded, fine,  blue,  impure  limestone,  breaking,  more  or 
less,  with  concholdal  fracture.  The  flags  are  separated 
by  shaly  matter;  and  have  a  thickness,  generally,  of 
from  2,  to  4  or  6  inches. 

Contains  OrthU  teetudinariOf  RynehoneUa  modesiOf 
LinguUB,  Trilobitea,  &e. 

This  forms  the  bluff  at  the  cement  works,  the  rocks 
sinking  towards  Clifton.  Thickness  down  to  low  wa- 
ter, 70  feet. 

The  section  above,  has  interesting  features  about  it,  aside 
from  the  Orthis  Bed,  to  which  reference  will  be  made  hereaf- 
ter. 

712.  In  the  Central  Basin,  the  bed  under  consideration  out- 
crops in  areas  outside  of  those  of  the  upper  Trenton  beds.  In 
addition,  it  caps  many  of  the  low  ridges  and  the  limited  local 
plateaus  within  those  areas.  It  is,  in  a  certain  degree,  a  plat- 
eau-making stratum,  a  character  due  to  its  siliceous,  and  hence, 
weathering-resisting  nature. 

713.  In  Maury,  Williamson,  Davidson  and  Sumner,  it  is  the 
basis  of  much  splendid  land.  In  Maury,  especially  between 
Columbia  and  Mount  Pleasant,  it  underlies  a  country,  much  of 
which  is  unsurpassed.  In  general,  when  the  beds  of  the  creeks 
are  in  it,  or  but  little  below  it,  and  the  country  devoid  of  high 
ridges,  the  lands  overlying  it  are  among  the  most  desirable  of 
the  State.  The  soil  it  yields  is  argillaceous  and  calcareous, 
mellowed  by  the  siliceous,  or  fine,  sandj'  impurity  of  the  rock. 
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714.  Franklin,  Columbia,  in  part,  and  Mount  Pleasant,  are  located  upon 
the  Orthis  bed.  At  Nashyille,  it  rises  to  the  surface  east  of  the  engine 
house  of  the  water-works,  and  still  further  east,  is  the  shalj  rock  of  Mount 
Olivet.  On  the  Murfreesboro  turnpike,  it  is  seen  in  the  hills  after  passing 
Brown's  Greek,  and  hundreds  of  its  little  orihea  may  be  gathered  along  the 
road.  At  the  wire  bridge,  the  bed  lies  at  the  bottom  of  the  river,  and  is  on- 
ly visible  at  low  water. 

715.  The  Trenton  beds,  with  the  exception  of  the  WeUs' 
Creek  area,  (§  364,)  are  confined  to  the  Central  Basin.  This  is 
not  the  case  with  the  Nashville  beds.  The  latter  appear,  also, 
as  we  have  seen,  near  the  Tennessee  River,  in  Hardin,  and 
Wayne  counties,  or,  in  other  words,  in  the  Western  Valley. 
(§  708.)  The  outcrop  of  the  Nashville  rocks  in  this  division 
of  the  State,  is,  however,  very  limited.  It  occurs  in  a  number 
of  separate  areas,  or  patches,  mostly  confined  to  the  bed  of  the 
Tennessee  River,  and  the  beds  of  some  of  its  tributary  creeks. 
By  the  local  waving  of  the  strata,  the  rocks  are,  alternately, 
above  and  below  the  water  level  of  the  streams.  These  expo- 
sures occur  in  the  part  of  the  Valley  between  the  mouth  of 
Cedar  Creek,  in  the  southern  part  of  Perry,  and  Savannah. 

716.  Of  the  Nashville  strata,  in  this  region,  the  Orthis  Bed, 
or  the  hydraulic  rock,  is,  by  far,  the  most  conspicuous.  Along 
the  Tennessee,  between  the  points  mentioned,  it  is  seen  at  the 
base  of  several  of  the  blufPs.  In  these,  it  is  overlaid,  (with  the 
other  Nashville  beds,)  by  variegated,  red,  and  gray  limestones, 
which  often  present  a  high,  bold  front.  Its  dark  band  resting 
on  the  water,  is  quite  in  contrast  with  the  variegated  and 
brighter  ones  above. 

717.  Exposures  of  the  hydraulic  rock  ooour,  as  stated,  on  Horse  Greek, 
east  of  Savannah ;  also,  on  Indian,  Hardins,  and  Beech  creeks.  ^On  the 
upper  part  of  the  latter  creek,  not  more  than  four  miles  from  Waynesboro, 
is  a  patch  of  it,  and  others  are  met  with  on  the  same  stream,  in  going 
down  towards  its  mouth.  It  occurs,  also,  on  the  west  side  of  the  Tennes- 
see River.  About  half  a  mile  south  of  Saltillo  Landing,  in  Hardin  County, 
on  a  small  stream,  is  a  considerable  bluff  of  it.  At  Saltillo,  however,  on 
the  river,  it  does  not  appear,  the  lowest  rock  in  the  bluff  being  the  variega- 
ted limestone. 

718.  This  bed  is  interesting  as  a  source  of  hydraulic  cement 
Its  flags  were  burnt  for  this  purpose,  in  Hardin  county,  twen- 
ty years  ago.  About  the  beginning  of  the  war.  Air.  Gr.  A.  Pil- 
low and  others,  had  completed  arrangements  for  the  manufac- 
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tare  of  cement  on  a  large  scale,  and  had  actually  commenced 
operations.  The  works  were  quite  extensive  and  substantial, 
and  located  on  the  bluff  a  short  distance  above  the  landing  at 
Clifton.  Since  the  war,  the  works  have  been  repaired,  and  put 
in  operation  again. 

719.  The  cement  manufactured,  is  of  lighter  color  than  the  Louisyille 
cement,  and  of  good  quality.  In  1861,  Mr.  Pillow  sent  me  a  harrel,  of 
that  first  manufactared,  for  trial.  The  barrel  was  put  away  in  my  cellar, 
and,  owing  to  the  troubles  which  soon  came  upon  us,  was  left  there  with- 
out being  opened.  In  the  meantime,  daring  a  very  rainy  season,  water 
rose  in  the  cellar,  and  the  cement  got  thoroughly  wet.  It  soon  hardened,  the 
hoops  and  staves  fell  away,  and  the  cement  was  left  in  a  solid  cylindrical 
mass — a  good  cast  of  the  barrel  which  held  it.  I  have  also  seen,  in  the 
Tennessee  Biver,  barrel-shaped  masses  of  the  hardened  cement,  from  Iota, 
originally  lost  by  the  sinking  of  steamboats. 

Some  of  the  exposures  of  this  rock  in  the  Central  Basin,  as  at  Franklin 
and  at  other  points  mentioned,  present  material  that  it  would  be  well  to 
test  practically. 

720.  The  fossils  of  this  bed  are  given  in  a  catalogue  at  the 
end  of  the  chapter.  Its  paleontological  relations  have  been 
discussed  in§§  703-705,  and  to  these  paragraphs,  and  tlfb  cat- 
alogue, the  reader  is  referred. 

721.  (2*3.)  The  Middle  and  UpperMembers  of  the  Nashville,— 
In  paragraph  506,  the  Nashville  Formation  has  been  divided 
into  three  members,  the  lowest  of  which,  the  Orthis  Bed,  we 
have  considered.  The  remaining  members,  are  here  thrown 
together,  as,  in  general  features,  they  are  much  the  same. 

These  members  constitute  a  group  of  rather  dark  blue,  highly 
fossiliferous,  often  roughly  bedded,  impure  limestones,  with  a 
maximum  thickness  of  about  400  feet.^  The  group  occasion- 
ally includes  shaly,  calcareous  beds;  but  these  are  local.  The 
limestones  often  contain  shaly  laminsB,  and,  in  weathering, 
yield  rough,  thin,  flaggy  masses,  whose  surfaces  are  often  thick 
with  fossils. 

722.  The  greatest  thickness  of  the  group  is  in  the  northern, 
and  northeastern  parts  of  the  Basin,  in  Wilson,  DeKalb,  Smith, 
&c.    In  the  southern,  and  southeastern  counties  of  .the  Basin 

•I  haye,  on  preyious  pages,  placed  the  maximam  thickness  of  the  Trenton  and  Naah* 
yflle  Series,  in  Middle  Tennessee,  in  roand  nombera,  at  1000  feet.  The  sections  thus 
ar  measured,  wonld  make  it  something  less,  and  between  900  and  1000. 

Sig,  18.    Vol.1. 


274  GBOLOOIOAL  8TBT70TURE  AND  FORMATIONS. 

it  is  considerably  reduced;  while,  in  the  western  valley,  as 
shown  in  the  Clifton  section,  where  it  is  only  38  feet,  (§  711,) 
the  group  is  so  much  reduced  as  to  be  of  little  or  no  impor- 
tance. 

723.  These  rocks  outcrop  within  the  Basin,  outside  of  the 
areas  of  the  Trenton  rocks,  and  of  the  Orthis  Bed.  They  make 
many  fine  agricultural  sections.  In  addition,  their  outcrop 
forms,  in  general,  on  all  sides,  half  the  slope  of  the  escarpments 
bounding  the  Basin.  They  are  the  limestone  rocks  of  the  rich 
valleys  and  hills  of  Jackson ;  of  the  rich  hills  of  Smith,  De- 
Kalb,  and  the  eastern  part  of  Wilson ;  of  the  western  parts  of 
Cannon,  and  Coffee ;  the  rocks  of  the  rich  slopes  of  Elk  Eldge, 
and  of  all  of  its  ramifications;  those  of  the  hills  in  the  western 
parts  of  Maury,  Williamson,  Davidson,  and  Sumner.  Owing 
to  the  dip  of  the  strata,  these  rocks  are  brought  low  on  the 
western  side  of  the  Basin,  and,  hence,  underlie,  and  make,  in 
connection  with  the  Orthis  Bed,  (§  713,)  in  Sumner,  Davidson, 
Williamson  and  Maury,  much  fine  rolling  land,  and  many 
choiee  valleys.  In  the  section  south  of  Elk  Bidge,  in  Giles 
and  Liacola  eountieS;  (§  237,)  all  the  valleys,  (throwing  out  of 
them  a  few  areas,  in  which  Trenton  rocks  outcrop,  and  to 
which  reference  has  been  made,)  are  based  on  these  rocks; 
and,  so  too,  are  the  slopes  of  the  ridges,  at  least  half  way  up. 
Ibe  valleys  of  this  section  are  rich,  and  many  of  them  beauti- 
ful. 

724.  The  rocks  of  the  Kasbville  Forraaition,  as  a  whole,  yield,  by  disinte* 
gration,  the  best  native  soil,  (excluding,  always,  alluvial  bottoms,)  in  the 
State.  This  is  due  to  the  character  of  the  impurities  in  the  limestone,  it  be- 
ing a  proper  combination  of  clay  and  fine  sand;  and,  also,  in  a  measure,  I 
may  add,  to  the  organic  matter  in  the  rock.  Something  is  due,  likewise,  to 
the  form  the  limestone  assumes  in  weathering.  I  have  already  spoken  of 
the  lands  of  the  Basin,  in  general,  and  have  compared,  briefly,  Uie  Trenton 
and  Nashville  soils.    (See  ^  694  and  696.) 

725.  Keference  has  already  been  made,  indirectly,  to  the  pa- 
leontology of  this  part  of  the  Nashville  Formation.  (§§  703, 
704,  705.)  It  teems  with  fossils.  Many  of  its  layers  are  sim- 
ply beds  of  corals.  Others  are  made  up  of  sponges.  Others 
again,  especially  towards  the  top,  are  wholly  shells,  the  most 
common,  being  Orthis  lynx,  and  Straphomena  alternata.  Cer- 
tain horizons  abound  in  Oyrtodontoe^  others  in  Merchisonice,  and 
others  in  RyncJumeUce.    In  the  catalogue  at  the  end  of  the  chap- 
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t«r,  (§  224,)  the  beet  known  Bpeciee,  not  only  of  the  rocks  we 
are  now  conBidering,  but  of  all  the  Lovxr  Silurian  strata  in 
Middle  Tennessee,  are  given ;  and  to  this  the  reader  is  referred. 

TKIHtOK  AND  MUHTILLK  roSBIU. 


1.  £(p(«ma  Mrteeo.  2.  SrropAowMM  lemailriata.  Z.  Slrephomanaatiernata. 
4,  B,6.  Rj/iKhimeUa  eapaz.  7,  14.  ^fiiehonMa  bindeata.  8.  Ortkit  testudi- 
turia.  9.  Orlhit  trieenaria.  11.  OrthU  otddtnUtlia.  12,  13.  OrthU  Ifnx. 
9.   OboUufilonH.     10.  £uyul(i  quadraia. 

Od  this  page  is  presented  a  group  of  the  figures  of  certain 
shells,  which  are  characteristic  of  the  Trenton  and  Nashville 
fbrmations  taken  together.  Familiarity  with  these  and  other 
associated  forms,  wilt  enable  the  observer  to  know  when  he  is 
OD  rocks  of  this  geological  horizon.  (§  320-1.)  Of  the  spe- 
cies figured,  Orthis  lynx,  0.  occidentalis  and  Rynchonella  capax, 
are  confined  to  the  ./VoaAvifJe  Formation,  ojiA  their  associates  may 
be  seen  in  the  catalogue.  (9ee  note  under  §  704.)  Orthis  tes- 
tudinaria  occurs  in  both,  but  is  rare,  excepting  in  the  Orthis 
Bed  of  the  Nashville,  where,  as  we  have  seen,  it  is  found  in 
vast  numbers.  Lepttena  sericea,  also,  appears  in  both  the  Tren- 
ton  and  Nashville  formations.  Orthis  tricenaria,  I  have  only 
seen  in  Trenton  rocks  in  Tennessee.  Strophomena  altemata  is 
in  both,  but  is  very  rare  in  the  Trenton,  and  very  abundant  in 
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the  Nashville^  and  so  much  so  as  to  be  characteristic.  Stropho- 
mena  tenuistriata,  (rugosa,)  I  have  only  seen  in  the  Nashville. 
The  remaining  species  are  unknown  to  me  as  Tennessee  forms. 

726.  Thus  far,  the  general  characters  only  of  the  Middle  and 
Upper  members  of  the  Nashville  Formation  have  been  given. 
There  are,  in  some  counties,  local  beds  presenting  special  fea- 
tures, which  remain  to  be  noticed.  More  of  these  occur  in  Da- 
vidson County  than  elsewhere.  Below  is  a  section  of  the  rocks 
at  Nashville,  in  which  the  local  beds  of  the  region  are  pre- 
sented. The  section  commences  in  the  river  beneath  the  wire 
bridge,  and  ascends  to  the  top  of  Capitol  Hill. 

(6.)  College  Hill  Limistone,  When  freshly  quarried,  a  dark  blue, 
highly  fossiliferoufl,  coarsely  crystalline  and  roughly  strati- 
fied limestone,  with  more  or  less  of  its  laminsd  shaly.  The 
mass  weathers,  generally,  into  rough,  flaggy  limestones,  and 
shaly  matter,  interstratified,  often  liberating  multitudes  of 
fossils— especially  small  corals. 

Some  of  the  layers  of  this  limestone  are  wholly  made  up 
of  corals  and  shells.  SienoporoSf  QmsUUaria  anikehideeif 
TBtradium  fibratumj  Oolumnaria  tteliatiif  StromatoporapustuUh' 
M,  Strophomena  altemata,  OrihU  h^nXt  O.  occidentalism  and 
others,  are  abundantly  represented  by  individuals.  Bellero- 
phon  TrootHf  species  of  QifrtodoniOf  Ambonjfehia  radiaia  oc- 
cur, and,  in  fact,  nearly  all  the  forms  given  in  column  M 
of  the  catalogue  following.  This  dirision  is  well  seen  on 
College  HiU^  and  in  the  upper  part  of  the  bluff  at  the  Reeer^ 
voir.  There  is,  also,  a  fine  presentation  of  it  on  Capitol  BtU, 
around  the  Capitol.  Its  lowest  layers  are  at  the  top  of  the 
bluff  at  the  Wire  Brieve. 

These  rocks  pertain  to  the  highest  stratum  in  the  vicinity 
of  Nashville.  The  division,  as  here  presented,  may  be  ta- 
ken with  the  upper  division,  ((2)  Middle  Member,)  of  the 
Columbia  Section,  (}  690,)  as  typical  of  the  NathviUe  Formck- 
turn  in  general. 

This  division,  at  Capitol  Hill^  measures  120  feet. 

(6.)  Cyrtodmta  Bed,  Immediately  below  the  College  Hill  Lime- 
stone, is  a  remarkable  bed  of  coarsely  crystalline,  ashen 
gray,  or  light  yellowish  gray  limestone,  in  great  part,  made 
up  of  valves  of  species  of  Cyrtodonta^  individuals  of  Belter' 
ophon  Liitdeleyiy  and  B.  Trooati,  (See  PI.  G.)  Of  the  Cyrto- 
dontcBy  C,    Saffordi  (PI.  F.)  is  especially  abundant. 

This  bed  is  best  developed  in  the  bluff  at  the  Wire 
Bridge.  It  is  here,  ten  or  eleven  feet  thick,  and  forms  one 
solid  layer.    The  shells  are  silicified,  and  pretty  generally 
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have  their  edges  rounded  and  worn,  as  if  they  had  been 
rolled  in  currents  of  water,  or  by  waves. 

The  bed  is  seen  again  at  the  Engine  Houae  of  the  Water- 
works, where  it  is  six  feet  thick.  In  tracing  it  beyond  the 
Engine  House,  it  very  soon  runs  out,  and  is  replaced  by  a 
compact,  dove-colored  limestone,  like  No.  8,  below. 

Descending  the  hill  on  the  west  side  of  the  Oapitol,  it  is 
also  seen,  but  it  is,  for  the  most  part,  replaced  by  the  com- 
pact limestone  spoken  of.  It  is  well  exposed  at  other  low 
points  about  the  city,  and  has  been  traced,  in  some  direc- 
tions, a  mile  or  two  beyond  the  city  limits.  This  rock  has 
been  used  for  building  purposes,  to  some  extent,  and  for 
making  corner  posts.  Maximum  thickness,  11  feet. 
(4.)  Bed  of  LimesUme  of  the  common  type ;  much  like  the  College 
Hill  Limestone,  coarsely  crystalline,  foesiliferous,  &c.  It 
occurs  below  No.  5,  on  the  west  side  of  the  Capitol.  In  the 
bluff  at  the  Wire  Bridge,  it  is  28  feet  thick.  In  the  bluff 
above  the  Engine  House  of  the  Watei^works,  it  measures 
28  feet. 

(8.)  Dov€  Limestones.  This  is  a  group  of  three  layers,  for  the  most 
part.  The  upper  layer  is  a  light  dove-colored,  compact 
limestone,  4  feet  thick,  breaking  with  conchoidal  fracture, 
containing  strings  (mostly  vertical)  of  crystalline  matter, 
which  show  points  on  a  horizontal  surface.  (Birdseye.) 
The  middle  layer  is,  mainly,  the  common  dark  blue  crystal- 
line limestone,  (2  feet.)  The  lowest  layer,  (4  feet,)  is  mostly 
like  the  upper,  but  more  or  less  mixed  with  blue  layers. 
Such  is  the  group  as  seen  at  the  foot  of  Gay  Street^  in  a 
quarry  on  the  river  bank.  This  group  presents  itself  at 
many  points,  in  and  around  the  City.  It  is  conveniently 
studied  at  the  quarry  mentioned,  at  the  foot  of  Oay  Street. 
At  the  end  of  the  bluff  beyond  the  Water-works,  it  may  also 
be  seen,  and  is  here  ten  or  eleven  feet  thick.  The  group 
may  also  be  seen  in  the  region  of  the  Penitentiary,  and  of 
the  old  State  quarry,  overlying  the  rock  of  that  quarry.  It 
appears  at  many  points  in  Davidson  County,  outside  of 
Nashville.  The  layers  are  generally  of  desirable  thick- 
ness, and  are  quarried  at  nuYnerous  points  in  and  about  the 
city,  for  building  and  other  purposes. 

The  group  contains  a  number  of  species.  Detached 
siphuneUs  of  Orthocerae  Bigi^nfi,  and  of  an  allied  species, 
are  numerous  at  some  points,  especially  in  the  middle  layer. 
Tetradiuniy  BeUerophon^  MturchuoniOj  PUurotomaria^  and 
other  genera  are  represented.  It  is  in  this  group,  that 
LeperdiUa  Morgani  is  found.    Thickness,  11  feet. 

(2.)  Oapiiol  Limestone,  This  bed  supplied  the  rock  to  build  the 
Capitol,  and  was  formerly^  well  exposed  in  the  old  State 
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quarry  west,  and  in  sight  of  the  building.  It  is  limestone; 
but  has  the  appearance  of  a  laminated  sandstone.  It  is,  in 
fiust,  a  consolidated  bed  of  calcareous  sand,  the  sand  being 
the  comminuted  fragments  of  shells  and  corals.  Originally, 
the  mass  was  drifted  in  running  water,  and  arranged  in 
laminae.  As  we  find  the  rock  now,  it  is,  when  quarried,  a 
massive,  bluish  gray,  granular  limestone,  with  a  well 
marked  lamellar  structure.  When  cut  and  ground  smooth, 
a  block  of  it,  presented  edgewise,  shows  well,  the  laminar 
character  Such  a  surface  is  bluish  gray,  plentifully  band- 
ed with  darker  lines.  The  Capitol  is  a  splendid  presenta- 
tion of  this  rock  as  a  building  material. 

The  rock  often  contains  rolled  fragments  of  the  beaded  si- 
phundes  of  species  of  Orthocercu.  Some  specimens  of 
these,  are  seen  in  the  faces  of  the  blocks  in  the  walls  of  the 
Capitol.  It  exhibits,  also,  examples  of  cross  stratification, 
another  evidence  of  the  current-action  to  which  it  was  orig- 
inally subjected.  The  mass  contains  some  little  siliceous 
matter,  mostly  in  grains,  and  in  small  fragments  of  silici- 
fled  shells,  so  that  they  do  not  interfere,  materially,  with  the 
working  of  the  rock.  It  is  easily  quarried,  and  can  be  ob- 
tained in  blocks  of  any  desirable  size.  In  its  natural  ex- 
posures it  exfoliates  in  laminn  by  long  weathering. 

The  bed,  pretty  generally,  underlies  the  city ;  has  been 
quarried  at  the  foot  of  Gay  Street,  on  the  river;  is  near  the 
water,  under  the  Wire  Bridge ;  and  appears  beyond  the  War 
ter-works,  where  it  has  also  been  quarried,  and  is  20  feet 
thick.  The  lamellar  structure  of  this  bed  runs  into  the  one 
Just  below,  to  some  extent,  and  it  is  not  always  easy  to 
draw  a  line  of  separation.  Below  the  Wire  Bridge,  my 
measurements  make  the  thickness  of  the  bed  26  feet. 
(1.)  TheOrihit  Bed  underlies  the  last,  and  is  the  lowest  member  of 
the  Nashville  Formation.  It  is  in  the  water  below  the 
Wire  Bridge,  but  rises  in  going  down  the  river,  and  may 
be  studied  in  the  bluff  below  the  Railroad  Bridge.  It  may 
be  seen,  too,  and  its  OrihU  gathered,  at  the  first  mile-stone 
on  the  Murfreesboro  turnpike.  It  rises  at  the  end  of  the 
bluff,  beyond  the  Water-works ;  and  still  further  east,  as  at 
Mount  Olivet,  it  may  be  seen  resting  on  the  Carteret  Oreek 
Xrtm#«tone— the  upper  member  of  the  Trenton  Formation. 
It  has,  however,  been  described,  and  its  thickness  given. 

727.  The  Capitol  Limestone  (No.  2,  above,)  is  pretty  gene- 
rally represented  in  the  Basin,  outside  of  Nashville  and  David- 
son County,  wherever  its  proper  horizon  is  presented.  It  is 
generally  not  as  good  a  building  material  &&  in  Davidson,  but 
is,  more  or  less,  laminated  and^current-formed.    The  whole  area 
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of  Middle  Tennessee  appears  to  have  been  swept  over  by  a  cnr- 
rent,  at  the  closing  of  the  epoch  of  the  Orthis  Bed,  As  far 
south  as  Upper  Elkton,  in  Giles  County,  I  have  seen  this  bed 
well  characterized.  It  here  also  takes  the  place,  for  the  most 
part,  of  the  Orthis  Bed,  the  Carter's  Creek  lAmestone,  on  the 
opposite  side  of  the  river,  and  about  a  mile  from  Elkton,  com- 
ing up  from  beneath  it,  with  but  little  intervening  rock.  • 

728.  The  Dovt  LimetUtne,  (No.  8,)  alao,  is  frequently  seen  in  diflferent 
parts  of  the  Basin,  though  hy  no  means  as  persistent  as  the  other  bed. 
At  Elkton,  it  is  well  exhibited  in  place,  resting  on  the  laminated  bed. 

It  is  well,  perhaps,  to  note,  that  there  are,  at  some  localities,  other  layers 
of  this  variety  of  rock,  (Birdseye,)  occupying  horiaons,  different  from  that 
of  No.  8.  They  are,  however,  local,  and  need  no  especial  mention.  The 
Cyrtodonta  Bed  east  of  the  Water- works  at  Nashville,  is,  as  we  have  seen, 
replaced  by  similar  limestone. 

729.  In  order  to  exhibit  the  relation  the  Nashville  Forma- 
tion sustains  to  the  overlying  groups,  I  present  below,  two  sec- 
tions, taken,  respectively,  on  opposite  sides  of  the  Central  Basin, 
The  first  is  the  section  at  Snow's  Hill,  in  DeKalb  County,  a 
few  miles  east  of  Liberty,  the  point  at  which  the  Lebanon  and 
Sparta  road  leaves  the  Basin,  and  ascends  upon  the  Highlands, 
(p.  81.)  It  brings  us  up  to  the  Black  Shale  and  the  Lower  Car- 
boniferous formations. 

'  (c.)  The  Silicboto.     (Formation  8,a.) 

Topmost.  A  leached  mass  of  earthy,  buff  sili- 
ceous shales,  containing  interstratifled  layers  of 
chert,  or  flint,  (many  of  them  heavy.)  The  mass, 
more  or  less  dotted  with  small,  siliceous  geodes, 
or  hollow  concretions.  At  the  bottom  8  or  4  feet 
of  grayish,  argillaceous  shale. 

Thickness  of  the  whole, 140feet. 

(6.)  The  Black  Shale.     {Formation  7.) 

A  thin,  fissile,  black,  or  bluish-black,  rather  tough, 
bituminous  shale.  A  foot  of  the  shale  at  the  top, 
contains  kidney-shaped  nodules. 

Thickness, ^ 45  feet. 

(a.)  The  Nashville.    (Formation  4.) 

This  immediately  follows  the  Black  Skate  in  de- 
scending order.  It  is  a  great  series  of  lime- 
stones, containing  many  fossils,  and  having  the 
general  characters  already  given  as  belonging  to 
the  formation.  At  the  base  of  the  hill  is  the  cur- 
rent-formed bed  spoken  of  above. 

Entire  thickness  to  the  bottom  of  the  hill, 808  feet 
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730.  Leaving  the  foot  of  Sdow'b  Hill|  and  passing  down  the 
valley  towards  Liberty,  the  Orthis  Bed  is  soon  intersected,  and 
the  upper  member  of  the  Trenton  Formation,  met  with. 

The  entire  absence  of  formations  5  and  6,  in  this  section,  the 
Black  Shale  resting  immediately  upon  the  Nashville,  is  to  be 
noted,  as  woll^as  the  high  position  of  the  shale. 

731.  In  passing  across  the  Basin,  to  the  point  presenting  the 
section  below,  a  high  peak  is  met  with — Mount  LindsUy — 
which  is  topped  off  with  the  Black  Shale  and  the  Siliceous 
Formation.  This  peak  is  about  a  mile  from  Greenwood  Semi- 
nary, and  about  five  miles  fix>m  Lebanon.  It  rises  500  feet 
above  the  general  surface  of  the  country,  and  presents  a  sec- 
tion very  much  like  that  of  Snow's  Hill.  The  Shale  and  the 
Nashville  are  still  in  contact.  The  siliceous  rocks  of  this 
peak  contain  carboniferous  fossils. 

732.  Below  is  the  section  of  formations  presented  along  the 
steep  grade  of  the  Edgefield  and  Kentucky  Eailroad.  The  foot 
of  this  grade  is  at  Baker's  Station,  on  or  near  the  line  between 
Davidson  and  Bobertson  counties.  By  this  grade  the  railroad 
ascends  from  the  Basin  to  the  Highlands.  (§  230.) 

(rf.)  Siliceous.    {Formation  8,a.) 

Upper  party  soil  and   leached  shaly  matter,  with  % 

some  layers  of  chert ;  contains,  also,  some  beds 
of  fossiliferoos  limestone.  Middle  pari^  bluish 
silico-calcareous  rock,  weatliering  to  shale ;  con- 
tains small  siliceous  geodes.  Lower  part^  shales 
bluish  above,  and  pea-greea  below.  Two  feet 
from  the  base  of  this  is  a  layer  of  ferruginous  and 
argillo-calcareous  rock,  a  foot  and-a-half  thick, 
containing  carboniferous  fossils. 

Entire  thickness, 268feet. 
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'  (c.)  Black  Shals.    {Formation  7.) 

Black  shale  like  that  in  the  Snow's  Hill  section; 
contains  Linffuloe. 

The  upper  foot  of  this  contains  the  kidney- 
shaped  nodules,  or  the  kidney9f — argillaceous 
bodies,  very  fetid, «   28  feet. 
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(ft.)  Niagara.    (i^Wtna/iofi  6,d,) 

Gray  limestone;  much  of  it  sparry  and  crinoidal; 
some  layers  argillaceous  and  light  bluish ;  con- 
tains Cmyocrinua  omatut^  and  species  of  Euea^ 
Ufptocrintu  within  eight  feet  of  the  Black  Shale. 
The  lower  20  feet  doubtfUl  as  to  age. 

The  foot  of  the  steep  grade  is  89  feet  alcove 
the  base  of  this  group. 

Entire  thickness, 81  feet. 

'  (a.)  Nashville.    {FormaUon  4.) 

The  top  of  this  is  seen  some  distance  below 
Baker's  Station. 

The  upper  layer  is  red,  very  ferruginous  lime- 
stone, or  dyestone;  is  fossiliferous,  and  8  feet 
thick.  Below  this  are  the  usual  Nashville  lay- 
ers, highly  fossiliferouB. 


733.  Two  points  are  to  be  observed  in  comparing  this  sec- 
tion with  that  of  Snow's  Hill:  the  first,  that  one  of  the  missing 
formations  is  present,  and  that  the  Black  Shale  no  longer 
rests  on  Nashville  rocks;  the  other,  that  the  Shale  is  low 
in  the  hills,  and  the  Nashville  at  their  base.  This  is  in  ac- 
cordance with  the  fact  already  stated,  that  the  strata  of  the 
Basin  dip  to  the  west.     (Compare  section  in  chapter  X.) 

• 

734.  The  Nashville  Formation  sinks  below  the  Cumberland 
Eiver  before  reaching  Harpeth  Shoals;  below  Duck  Eiver,  at 
the  mouth  of  Bear  Greek,  several  miles  beyond  Centreville,  in 
Hickman  County;  and  below  the  Elk,  in  Alabama,  before 
reaching  the  Tennessee  Eiver.  (§  229.)  It  re-appears  locally, 
a^  we  have  seen,  in  the  southern  part  of  the  Western  Yalley, 
and  ip  the  Well's  Creek  Basin.  (§  364.) 

735.  Bocks  of  Special  UsCj  and  the  Minerals  of  the  Nashville 
Formation. — The  agricultural  features  of  this  formation  have 
already  been  spoken  of.  Its  beds  supplying  rock-material  for 
building  purposes,  have  also  been  noticed.  (See  especially 
§  726.)  In  addition  to  the  beds  noticed,  there  are  many  solid 
layers  of  the  formation  which  may  be,  and  are,  used  in  ma- 
sonry. There  is,  in  fact,  no  lack  of  material  of  this  sort.  But 
there  is,  on  the  other  hand,  much  that  is  not  durable,  as  the 
rocks  in  the  walls  of  some  old  buildings  about  Nashville  will 
testify.  There  is  not  a  little  room  for  discrimination.  The 
natural  outcrop  of  a  bed  proposed  to  be  used  in  masonry  ought 
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to  be  examined.  The  action  the  weather  has  upon  a  rock,  is 
generally  a  good  test  of  its  darability.  If  it  crumble  easily, 
under  the  weather,  and,  especially,  into  a  multitude  of  small 
corals  and  shells,  it  ought  to  be  avoided. 

Layers  pure  enough  for  making  lime,  can  be  found  in  most 
any  part  of  the  formation. 

The  hydraulic  limestone  of  the  Orthis  Bed  has  been  noticed. 
The  thin,  smooth,  laminar  rocks,  found  at  some  localities  in 
this  bed,  are  good  flags. 

736.  In  the  section  last  given,  a  red,  ferruginous  limestone 
occurs.  It  is  called  dyestone  by  those  living  in  the  vicinity, 
and  is  used  for  dyeing  purposes.  The  bed  is  here  eight  feet  thick. 
Some  of  it  appears  to  be  rich  enough  to  be  used  as  an  iron- 
ore.  A  few  miles  south,  or  southwest,  of  this  point,  in  David- 
son County,  this,  or  a  similar  bed  of  red,  calcareous  rock,  rich 
in  iron,  occurs.  The  hills  containing  it  are  of  a  deep  red  color. 
This  rock  resembles,  in  some  respects,  the  dyestone  of  East 
Tennessee.  It  rests  upon  rocks  of  the  Nashville  Formation,  to 
which  it  is  referred.  Its  fossils,  however,  although  having  a 
Lower  Silurian  aspect,  have  not  been  carefully  studied  ;  and  it 
may  be  found  necessary  hereafter  to  include  it  in  the  Niagara 
Group,  of  which,  in  this  region,  it  would  then  form  the  base. 
These  remarks  apply  especially  to  the  rock  represented  in  the 
section.  Another  dyestone  layer  occurs  on  the  waters  of  Har- 
peth  River,  in  the  southwestern  part  of  Davidson. 

737.  A  bed  of  brownish  red,  coralline  marble,  occurs  in  this 
formation,  on  the  waters  of  Elk  River,  in  Franklin  County, 
seven  or  eight  miles  west  of  Winchester.  The  bed  is  quite  ex** 
tensive,  and  was  formerly  worked,  to  a  limited  extent,  at  the 
county-seat.  Other  beds,  some  of  them  gray,  are  found  in 
Franklin. 

738.  OnLeiper's  Creek,  at  the  Oil  Spring,  in  Maury  County, 
and  about  half  a  mile  below  the  Williamson  line,  is  another  bed 
of  marble.  This  is  a  gray  crinoidal,  and  coralline  rock,  spotted 
with  red,  and  having  a  flesh-colored  appearance.  Associated 
with  it  are  other  layers,  with  red,  gray,  and  green  colors. 
Slabs  cut  from  these  rocks,  and  polished,  present  a  handsome 
appearance.  The  main  bed  is  ten  feet  thick,  and  quite  mass- 
ive. This  marble  is  at  the  top  of  the  Nashville  Formation,  and 
is  followed,  in  ascending  order,  by  the  Niagara,  which  is  here, 
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60  feet  thick;  and  this,  again,  hj  the  Black  Shale,  (8  feet,) 
above  which  is  about  60  feet  of  the  rocks  of  the  Siliceous  For- 
mation. 

739.  In  Sumner  County,  a  few  miles  north  of  Hartsville,  im- 
mediately below  the  Black  Shale,  is  a  bed,  from  which  mill- 
stones were  formerly  extensively  manufactured.  This  bed  is  a 
mass  of  shells,  closely  packed,  and  silicified.  The  bed  is  seve- 
ral feet  thick;  and  contains  Nashville  species. 

The  shells  are  so  packed  as  to  make  the  rock,  in  due  degree, 
cellular.  The  weathered  portions,  near  the  outcrop,  are  pre- 
ferred,Tor  the  reason  that,  within,  the  spaces  between  the  shells 
are  filled  with  calcareous  matter,  which,  by  exposure,  is  leached 
out.  (§  559.)  The  millstones  manufactured  here,  were  high- 
ly esteemed.  I. do  not  know  that  any  have  been  made  of  late 
years. 

740.  The  following  is  a  list  of  minerals  occurring  in  the 
Nashville  Formation.  A  number  of  them  are  given  in  Troost's 
enumeration  of  the  minerals  of  Davidson  County.  (7th  Rep., 
p.  8.)  The  most  of  them  occur  in  all  the  counties  in  which  the 
formation  exists,  and  are  most  frequently  met  with  in  railroad 
cuts,  and  at  points  where  the  rocks  are  quarried. 

1.  CkUeit^  (carbonate  of  lime;)  oommon  in  small  veins,  and  in 

crystals  in  small  cavities  of  the  limestone. 

2.  Siderite^  (carbonatel  of  iron ;)  in  part,  the  dyestone  rock  noticed 

in  i  786. 

8.  Dolomite,  (carbonate  of  lime  and  magnesia ;)  occurs  in  cavities. 

4.  CelesUtej  (sulphate  of  strontia;)  in  small  veins  and  cavities,  asso- 
ciated with  bariu.  In  crystals  in  a  small  vein  at  Nashville, 
and  in  limestone  seven  miles  from  Nashville,  on  the  Nolens- 
ville  road.    (Troost.) 

6.  BariUj  (sulphate  of  baryta ;)  in  many  small  veins  associated 
with  gaUnite^  and  in  cavities  alone,  or  with  other  minerals; 
Haysboro',  near  Nashville,  is  an  important  locality. 

6.  Oypaum,  (hydrous  sulphate  of  lime ;)  common  at  many  points 

in  cavities;  fibrous,  massive,  and  crystalline. 

7.  Anhydrite^  (anhydrous  sulphate  of  lime ;)  occurs,  occasionally, 

in  limestone,  as  above. 

8.  OaleniUy  (galena,  sulphide  of  lead ;)  found  in  veins,  mostly  small 

and  unimportant.    Haysboro'  an  exception. 

9.  SphaleriU^  (blende,  sulphide  of  zinc;)  found  in  small  quantity, 

associated  with  the  last. 


284  OXOLOOIOAL  8TBTJ0TUBI  AND  FORMATIONS. 

10.  Flttoriie,  (fluoride  of  lime;)  in  veins  with  harite  and  ealdtej  or 

alone  in  cayities. 

11.  JVrtte,  (iron  pyrites,  sulphide  of  iron ;)  in  small  quantity,  fre- 

quently seen  in  limestone. 

12.  QuarU;  in  a  variety  of  forms;  in  crystals  lining  oaTities,  &c 

13.  EemoHUj  (red  oxide  of  iron ;)  abundant,  in  ochreous  condition, 

in  the  soil  overlying  dyestone-    ({  736.) 

14.  Petroleum,  This  oozes,  and  has  been  doing  so  for  many  years, 

from  the  Nashville  Formation  at  a  number  of  points ;  at 
the  Oil  Spring  on  Leiper's  Greek,  in  Maury  County,  the  pe- 
troleum coming  out  of  the  marble;  (2  788;)  at  a  point  near 
the  Cumberland  Biver,  on  Mill  Greek  in  Jackson  County ; 
and  at  several  points  on  Obey's  Biver,  in  Overton  County. 

15.  Pittouphaltj  (mineral  tar;)  often  in  the  cavities  in  the  limestone, 

the  cavities  being  frequently  lined  with  crystals  of  calcite; 
in  a  narrow  Assure  on  Wm.  Watkins'  place,  two  miles 
north  of  Mount  Pleasant  in  Maury  County. 

16.  Atphaltum,  (mineral  pitch;)  occurs  like  the  last,  in  cavities  and 

fissures. 

741.  Catalogue  of  Fossils  found  in  the  Trenton  and  NashviUe 
Formations. — The  following  species  are  known  by  the  author 
to  occur  in  the  Trenton  and  Nashville  rocks  of  Middle  Tennes- 
see. In  addition  to  these,  there  are  many  forms  not  made  out, 
most  of  which,  doubtless,  are  new.  Much  care  has  been  taken 
in  identifying  the  described  species.  Figures  and  descriptions 
have  not  been  wholly  relied  on.  "With  but  very  few  exceptions^ 
the  fossils  have  been  compared  directly  with  New  York  or 
Canada  specimens,  and  have  been  under  the  eye  either  of  Prof. 
James  Hall  or  of  Mr.  E.  Billings.  To  these  distinguished  pale- 
ontologists I  am  under  obligations  for  many  favors. 

A  few  of  the  new  species  are  named  for  the  first  time,  some 
of  which  are  accompanied  with  a  brief  descriptive  note.  Full 
descriptions  will  be  given  hereafter.  See,  also.  Appendix  A. 
The  table  has  the  general  form  of  that  in  the  "  Geology  of  Can- 
ada," p.  936. 

The  letters  stand  for  the  subdivisions  of  the  formations  as  follows : 

1st  Trenton;  C,  Central  ZAmettone ;  P.,  Pierce  Bed;  B.,  EidUy  lAme- 
atone;  G.,  Olade  Limestone;  Cr.,  Carter^ a  Creek  lAmeatone. 

2d.  Nashvillv;  O.,  OrthiaBed;  M.,  MiddU  Naahnlle ;  U.,  Upper  Noah- 
viUe. 
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(pd    IciDgitudiDriliyf    cr09»-fl "" 


Big.  19.    Vol.  1. 
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(7«MKVA    41fn   flpSfllV*- 

Autbobb  abb  Notbb. 

Tbebtob. 

Nasb. 

▼ILLB. 

• 

&; 

^ 

• 

• 

o 

■ 

• 
1 

121 
122 

—  capitoliniim. 

—  Foxense, 

Safford.    (n.  sp.)    Intermediate  in 
character  between  BigiHtyi  and  on- 
eep»,    Plate  G.  3,  Fig.  1. 

Safford.  (n.sp.) 

( 

• 

••• 

••• 

.«• 

m 

« 

CrSTOOEftAJ. 

123 

124 
125 
126 
127 
128 

C.  Bondi, 

—  constrictum, 

—  •«          ? 

—  macrostomnm, 
— ?  Stonense, 

—  Massiense, 

LiTUXTBB. 

Safford.  (n.  sp.)  PI.  G.  3,  Fig.  3. 
Hall. 

u 
u 

Safford.  (n.  sp.)  PI.  G.3,  Fig.  8. 
PI.  G.  8,  Fig.  4. 

••• 

••• 

••• 

.. 

« 

• 

129 

L.  uodatus, 

Tbocholitbb. 

Conrad. 

•  •• 

••• 

... 

« 

lao 

T.  ammonias, 

CRUSTACEA* 

ASAPHVS. 

Conrad. 

•  ■• 

••• 

«•* 

• 

ISl 
132 

A«  Barrandi  ? 

CAtTVBHB. 

Hall.    Foster  and   Whitney's  Bep. 

Part  2d,  p.  210. 
Conrad. 

•  •• 

■•• 

••• 
... 

* 
• 

« 

» 

133 

G.  Blumenbachii, 
Cheibueus. 

Brongmart    C.  zenana. 

•  •• 

••• 

• 

..» 

... 

« 

• 

134 

C.  pleurezanthemos, 
Encbinvbus, 

Green. 

• 

••• 

..* 

* 

136 

E.  excedrinus, 
Illabbus. 

Safford.  (n.  sp. 

••• 

••• 

..* 

* 

136 
137 

I.  Americanus, 
—  OTBtas, 

LiCBAB. 

Billings. 
Conrad. 

•  *• 

••• 

... 
••• 

« 

138 

L.  Trentonensis, 
Phacops. 

Conrad. 

•  •• 

»•• 

••■ 

•  •• 

..• 

... 

«> 

139 

P.  callicephaluB, 
Dalvabitbb. 

Hall. 

««• 

... 

« 

140 

D.  Troosti, 
ENTOMOSTBACA. 
Lbfebditla. 

Safford.  (n.  sp.) 

« 

• 

141 
142 
143 

L.  fabalitus, 

—  capax. 

—  Morganj, 

Conrad.    Very  abundant. 
Safford.  (n.  sp.) 

• 

«•• 

ft.* 

• 

• 

• 

* 

• 
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CHAPTER  IX. 

THE  NIAGARA  AND  LOWER  HELDERBERG  GROUPS;   FOR- 
MATIONS V  AND  VI ;    UPPER  SILURIAN. 

742.  In  this  chapter,  the  Ujpper  SUlurian  beds,  as  developed  in  Tennessee, 
are  described.  These,  taken  together,  form  a  group  which  is  very  hetero- 
geneous inlithological  and  other  characters,  andjwhich,  moreover,  is  of  lim- 
ited volume  compared  with  what  it  becomes  when  followed  northward  into 
the  States  of  Pennsylvania  and  New  York.  It  is  a  collection,  to  some  ex- 
tent, of  the  feather-edges  and  the  outlying  patches,  or  of  the  odds  and 
ends  of  disappearing,  or  reappearing,  formations.  ({  372.) 

743.  The  Upper  Silurian  group,  as  here  treated,  embraces 
sandstones,  limestones,  shales,  all  of  many  colors,  and  beds  of 
iron-ore.  The  minor  formations  composing  it,  have  always  oc- 
cupied areas  more  or  less  local,  never  having  been  continuous, 
and  State-wide,  as  we  have  reason  to  think  the  great  limestone 
formations  already  described,  once  were. 

744.  In  some  parts  of  the  State,  in  horizons  in  which  we 
would  naturally  look  for  these  rocks,  and  where  underlying 
and  overlying  formations  are  present,  not  a  bed  is  found  to 
represent  the  group.  In  the  belt  of  country  skirting  the  west- 
em  base  of  the  Cumberland  Table-land,  this  is  notably  the 
case,  and  in  every  ravine  deep  enough,  the  outcropping  rocks 
show  it  to  be  so.  Along  the  eastern  escarpment  of  the  Central 
Basin,  (p.  98,)  from  the  Kentucky  nearly  to  the  Alabama  line, 
the  Black  Shale,  as  seen  in  the  Snow's  Hill  section,  (§  729,) 
and  in  the  sections  of  the  Basin  on  the  Map,  and  in  chapter 
X,  rests'on  the  Nashville  Formation,  without  any  intervening 
rock. 

745.  On  the  western  escarpment,  this  is  also  the  case  at  a 
few  points,  but  generally  a  Niagara  bed  has  appeared  to  sepa- 
rate the  two,  bearing  above  it^  here  and  there,  a  trace 
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Lower  Helderberg.  The  Niagara  and  Helderberg  strata  are 
unconformable  to  the  Nashville,  and  never  covered  the  dome  of 
the  Basin.    (§367,) 

The  two  groups— the  Niagara  and  the  Lower  Helderherg — will  be  con- 
sidered respectively,  in  separate  sections. 


Section  I. 

THE  NIAGARA  GROUP,  OB  PERIOD;   FORMATION  V. 

746.  The  subdivisions  of  this  group  are,  in  descending  order, 
..as  follows : 

6y(L  The  Meniictis  Limeatone;  uppermost. 

.  5,c.  7%«  DyesUme  Ghroup^  or  Subgroup. 

5,5.  White  Oak  Mountain  Sandstone, 

5,a.  Clinch  Mountain  Sandetone,  at  the  base. 

The  lowest  three  are  Bast  Tennessee  formations.  The  Me- 
rniscits  Limestone  is  represented  in  this  division  of  the  State,  bat 
it  is  preeminently  a  formation  of  the  Western  Valley,  (§  104.) 
These  formations  represent  the  Medina,  Clinton,  and  Niagara 
epochs  of  the  New  York  nomenclature,  and  are  all  embraced  in 
Dana's  Niagara  Period, 

(5,a.)    The  Clinch  Mountain  Sandstone. 

747.  The  characteristic  rock  of  this  formation,  is  a  white,  or 
grayish -white,  hard  sandstone,  having  a  maximum  thickness  of 
at  least  400  feet.*  It  is  typically  presented  in  Clinch  Mount- 
ain, the  boldest  and  greatest  mountain  within  the  limits  of  the 
Bast  Tennessee  Valley.  (§  97.)  The  sandstone  lies  in  a  great 
sheet,  on  the  eastern  slope  of  the  mountain.  It  is  a  heavy- 
bedded  rock;  contains  rarely  a  layer  of  shale;  frequently  pre- 
sents  on  its  exposed  surfaces  multitudes  of  fucoids ;  and  has 
some  of  its  beds  profusely  pierced  with  rods,  filling  the  holes 
of  a  species  of  Scolithus,    Layers,  twenty  inches  thick,  have 

*  In  the  Tftble  of  Formations,  on  page  161,  the  thickness  of  this  sandstone  is  given 
doubtfully  at  300  feet.  Its  maximum  is,  however,  more  than  this,  and  may  even  ex- 
ceed considerably  that  given  above.  No  opportunity  has  been  presented  of  measuring 
it  where  present  in  greatest  volume. 
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been  observed,  with  rods  in  abundance,  running  through 
them.*  The  surfaces  of  the  layers  are  also  often  ripple- 
marked.  The  rock  is  generally  fine  grained,  but  sometimes 
coarse  enough  to  constitute  a  conglomerate,  with  pebbles  as 
large  as  peas. 

748.  In  its  more  western  presentation,  as  in  PowelVs  Mount- 
ain, in  Hancock  and  Claiborne  Counties,  it  graduates  upward 
into  brown  and  red  sandstones,  some  of  which  are  highly  fer- 
ruginous. These  red  sandstone,  however,  will  be  referred  to 
the  TfAiYe  Oak  Mountain  Oroup, 

749.  But,  in  addition  to.  the  white  sandstone,  the  Clinch 
Mountain  Formation  is  made  to  include,  provisionally ,  an  un- 
derlying heavy  stratum  of  red  calcareous  shale.  The  sandstone, 
at  all  points,  rests  upon  this  shale.  In  one  section,  that  of  the 
Nose^  in  Hawkins,  the  shale  measured  400  feet.  This  stratum 
has  already  been  incidentally  referred  to  in  the  Bull's  Gap 
and  White  Horn  section,  on  page  219. 

750.  Below  are  presented  several  sections,  which  will  enable 
the  reader  to  understand  the  relations  the  Clinch  Mountain 
Group  sustains  to  the  other  Niagara  divisions,  as  well  as  the 
relations  the  Niagara,  as  a  whole,  sustains  to  the  other  great 
formations.  The  sections  will  also  be  of  service  for  future  ref- 
erence. 

761.  The  Note  referred  to  aboye,  is  the  short  isolated  mountain  known 
as  the  DemVa  Nose,  and  mentioned  on  page  43.  The  white  sandstone  caps 
the  mountain ;  the  red  shale,  and  the  underlying  Nashville  beds,  outcrop 
around  its  slopes.    The  following  is  a  section  taken  on  its  eastern  slope : 


So 

CO  5 

o 


^  (b.)  Sandstone;  white,  or  whitish-gray;  mostly  fine-grained 
and  hard;  some  layers  fine  conglomerate;  about  200 
feet  thick. 

This  rock  caps  the  Nose,  and  is  a  remnant  of  the 
base  of  a  synclinal  fold, 
(a.)  Shale;  brownish-red  calcareous  rock,  weathering   into 
shale;  upper  part  inclined  to  be  sandy ;  thickness,  400 
feet. 


*  The  species  concerned,  is  most  likely  Hall*8  SeoUthus  verHeaHs  of  the  Medina  Sand  ■ 
stone.  The  rods  are  much  like  those  o{  8.  Unearvi  of  the  Chilhowee  {Potsdam  8and< 
stone,  (g  481.)  and  if  the  two  formations  were  brought  together  by  a  fault  and  displace' 
ment,  it  would  be  difficult  to  distinguish  between  them  by  means  of  these  fossils. 
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g 

•*  2 


^  (e.)  JBu^  Shalea,  weathered ;  lower  part  containing  thin  lime- 
stones; several  hundred  feet. 
(d,)  Bands  of  Reddish  Oaleareoua  Shale,  near  the  foot  of  the 

mountain.  (^  686,  637.) 
(e.)  Flaggy  Blue  Limutone;  some  layers  containing,  plenti- 
fully, individuals  of  a  species  of  ReeeptaetUite$ ;  several 
hundred  feet. 
(&.)  Marble,   (g  605,  613.) 
L  (a.)  Maclurea  Limestone,  (p.  232.) 


(1.)  Knox  Gboup. 

752.  The  diagram  on  page  208  represents  a  section  which  intersects 
many  of  the  formations,  and  among  them,  all  the  members  of  the  Niagara 
Group,  if  we  regard  the  red  sandstone  referred  to  in  J  748,  as  belonging 
to  the  White  Oak  Mountain  division.  The  Niagara  divisions  are  not  sepa- 
rated in  the  diagram,  the  group  being  represented  as  a  whole. 

The  places  of  the  occurrence  of  the  group  are  indicated  by  the  dotted 
belts,  aod,  also,  by  being  numbered  5.  either  with  or  without  letters.* 

768.  The  points  G,  D,  and  E,  of  the  diagram,  are  ridges  of  the  PovfelPe 
Mountain  Oroup,  (p.  42.)  The  following  section,  commencing  at  a  gap  in 
D,  {Mulberry  Oapj)  and  extending  through  Sneedville,  to  H,  the  east  end  of 
the  diagram,  presents  the  formations  of  two  of  them.  It  may  be  observed 
here,  that  the  dip  given  to  the  strata  in  the  part  of  diagram,  fh)m  G  to 
P,  is  too  great.    It  is  generally  considerably  less  than  46^. 

(16)  Knox  Sandstone,  making  Comby  Ridge,  (22 108,  620.) 

—  Fault 

(14)  Mountain  Limestone,  in  ridge  a  short  distance  east  of  Sneed- 
ville. 

(18)  SiUeeous  Group,  in  same  ridge,  as  above. 

(12)  Black  Shale',  heavy  presentation;  Sneedville  is  located 
upon  it. 

(11)  Meniscus  Limestone,  with  shale,  contains  Salysites  eaienulata 
and  other  fossils.  Not  as  heavy  as  at  the  eastern  base  of 
Powell's  Mountain. 

(10)  Dyestone  Group,  repetition  of  6  below,  and  commencing 
a  new  series,  (p.  146.)  This  forms  the  eastern  slope  of  New" 
maiis  Ridge*  It  must  be  noted,  however,  that  at  some  points 
sandstones  of  4^  below,  and  even  of  3,  occur,  out  off  with 
the  Dyestone  rocks  by  the  fault. 

—  Fatdt 

(9)  Mountain  Limestone,  on  Newman's  Ridge,  and  upper  part  of 
western  slope. 

*  There  is  an  error  as  to  one  figure ;  the  first  6  at  the  west  end  of  the  diagram  should 
be  7. 
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(8)  Silieeoua  Oroup^  heftvy,  mach  shale,  lower  part  of  west  slope 
of  Newman's  Bidge. 

(7)  Block  ShaUy  heavy  presentatioiii  outcrops  in  a  narrow  trough 

or  valley,  between  the  two  mountains.  Big  Sycamore  Creek 
runs  in  the  southwestern  part  of  this  trough. 

(6)  MenUeui  lAmuiomt,  bluish;  upper  part  light  gray;  lower 
part  inclined  to  be  sandy ;  all  fossiliferous.  Thickness,  146 
feet. 

(5)  Dyestofie  Oroupf  Shales  and  thin  sandstones,  brown,  red,  gray 
and  greenish,  with  a  band  of  Dyestone  ore.  Some  layers 
ripple-marked.  The  group  quite  fossiliferous;  contains 
BeUeropKon  trilobata,  Strophomena  corrugata^  Calymme  Clin- 
ianif  Beyrichia  lata^  etc.    Thickness,  826  feet. 

(4)  White  Oak  Mountain  Sandstone;  brown  and  red  sandstones, 
with  some  fine  conglomerate,  much  of  both  very  ferrugi- 
nous. This,  and  the  white  sandstone  below,  make  the  eastern 
slope,  and  the  crest  of  PowelVs  Mountain.  Thickness  un- 
certain, say  100  feet. 

(8)  Clineh  Sandstone,  light  gray;  contains  some  fine  conglomerate. 

Thickness   doubtful,  but   much  below   maximum,  say  100 
feet. 

(2)  Clineh  Shale,  reddish  argillaceous  limestone  or  calcareous 
shale,  beneath  the  last,  under  the  crest  of  the  mountain  on 
west  side. 

(1)  Trenton  and  NashwUe  Series;  outcrops  on  the  lower  part  of 
western  slope  of  Powell's  Mountain,  and  makes  the  valley 
west  of  the  mountain,  in  the  southwest  part  of  which  flows 
Little  Sycamore.  The  entire  valley  may  be  called  Little 
Sycamore  Valley, 

764.  A  section  will  be  given  below,  illustrating  the  occurrence  of  forma- 
tions in  the  region  of  Cumberland  Oap,  the  region  to  which  the  west  end  of 
the  diagram  on  page  208  pertains;  and,  in  order  to  have  an  entire  section 
from  the  Gap  to  Comby  Bidge,  it  may  be  well  to  introduce  here  a  section 
supplying  the  intermediate  part.  These  sections,  taken  in  connection  with 
the  diagram,  will  illustrate,  not  only  features  belonging  to  the  Niagara 
beds,  but,  also,  the  geological  character  of  much  of  the  country  in  Han- 
cock and  Claiborne  counties. 

(6)  Knox  Dolomite,  forming  a  heavy,  cherty  ridge,  becoming  very 
wide  and  high  east  of  Tazewell,  (Wallin's  Bidge.)  This 
formation  follows  in  order,  the  Trenton  and  Nashville  Se- 
ries (1)  of  the  last  section  and  the  ridge  mentioned  lies 
next  west  of  the  valley  in  which  the  rocks  of  that  series 
outcrop. 

—    Fault ^ 
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(6)  DyesUme  Qrcup^  as  in  last  section;  contains  a  layer  of  iron-ore 

one  foot  thick. 

(4)  White  Oak  Mountain  Sandstone,  not  as  heavy  as  in  last  section. 

(8)  Clinch  Mountain  Oroupf  including  the  Sandstone  and  the 
Shale ;  the  former  becoming  thin  and  losing  its  importance. 
This  group,  with  the  Dyestone  and  the  White  Oak  Moun- 
tain groups  above  I  forms  a  sharp  ridge  along  this  line  of 
section,  which  is  separated  fVom  that  of  the  Knox  Dol- 
omite above,  by  a  very  narrow  valley,  and  which,  too, 
with  the  formations  which  make  it,  runs  out  before  reach- 
ing a  point  opposite  Tazewell. 

(2)  Trenton  and  Nashville  Series,  follows  the  Shale  of  the  Clinch 
Group,  and  the  sharp  ridge  mentioned,  just  as  the  same  rocks 
(1)  in  the  last  section  follow  the  Shale  and  Powell's  Moun- 
tain. 

The  series,  moreover,  presents  a  valley  similar  to  the 
Little  Sycamore  Valley.  Tazewell  is  located  in  it  East  of 
the  latter  place,  this  Series  follows  the  Knox  Dolomite  of 
Wallin's  Bidge,  the  fault  separating  the  two. 

(1)  Knox  DolomiU;  this  succeeds  the  last  in  the  great  anticlinal  of 
Claiborne,  Union  and  Campbell.  ({  518.) 

755.  Passing  the  axis  of  the  anticlinal  just  mentioned,  the  order  in  which 
the  formations  occur  is  reversed.  From  this  axis  eastward,  we  pass  from 
older  formations  to  newer,  until  a  fault  is  met  with,  which  throws  us 
abruptly  back  to  some  one  of  the  lower  formations  as  a  new  starting  point. 
Advancing,  however,  the  formations  we  meet  with  occur  in  the  same  suo- 
cession  as  before,  until  a  second  fault  is  encountered,  and  another  starting 
point  presented,  and  soon.  (See  page  146.)  To  meet  with  the  formations 
of  Cumberland  Gap,  in  ascending  order,  our  course  f^om  the  axis  of  the 
anticlinal  must  be  wesUoard,  ^ 

756.  The  following  is  a  section  of  the  rocks  in  the  vicinity  of  Cumber^ 
land  Oap,  The  point  A,  in  the  diagram^on  page  208,  is  a  bold,  conspicu- 
ous cliff  of  sandstone,  called  the  Pinnacle,  The  elevation  of  this  is  given 
on  page  78.    Its  rocks  are  the  uppermost  of  the  section. 

The  formations  are  presented  as  in  the  foregoing  sections,  in  their  natu- 
ral order,  and  numbered  in  accordance,  that  is,  from  below,  upward.  The 
lowest  formation  rests  directly  upon  No.  X  of  the  last  section. 

( 7)  Base  of  Coal  Measures;  hard  sandstone  forming  the  Pinnacle. 
(6)  Mountain  Limestone;  a  heavy  bed,  but  not  measured. 

(5)  Siliceous  Group;  a  heavy  stratum  of  bluish,  or  greenish,  more 

or  less  calcareous,  shale;  16  or  20  feet  of  which,  at  top,  con- 
tains characteristic  layers  of  chert.    Some  iron-nodules  and 
a  few  unimportant  layers  of  brown  shale  are  seen.    Thick- 
ness, 620  feet. 
(4)  Black  Shale;  at  the  base  of  the  mountain. 
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(3)  Dyetione  Group;  in  upper  part  shales  with  thin  sandstones, 
the  shales  mostly  greenish,  followed  helow  hy  a  valuahle 
bed  of  ore  f^om  21  to  80  inches  thick.  Below  this,  shales 
with  some  heavy  layers  of  fine-grained  sandstone,  which 
may  represent  the  Clinch  Mountain  sandstone ;  if  so,  the 
latter  formation  has  not  quite  disappeared. 

This  group  makes  Poor  Valley  Ridge^  a  low  ridge  skirt- 
ing the  base  of  the  mountain  for  many  miles  to  the  south- 
west. 

(2)  Clinch  Red  Shales  not  exposed. 

(1)  Trenton  and  Nashville  Series^  making  the  long  and  interesting 
PowelXa  Valley^  and  resting  upon^the  Knox  Dolomite,  No. 
1,  of  the  preceding  section. 

757.  In  the  sections  given,  the  Clinch  Sandstone  iR  either  on 
the  top,  or,  as  a  great  tilted  plate,  forms  one  of  the  slopes  of  a 
mountain.  It  makes  the  cap  of  the  Nose,  (§  751.)  In  con- 
nection with  some  of  the  red  sandstones  of  overlying  forma- 
tions, it  makes  the  eastern  slopes,  and  the  crests  of  Newman's 
Bidge,  and  of  Powell's  Mountain.  In  fact,  the  mountains  men- 
tioned owe  their  existence,  as  such,  to  these  sandstones.  Had 
the  latter  been  shales,  or  limestones,  like  those  of  Little  Syc- 
amore Valley,  the  whole  region,  long  since,  would  have  been 
without  mountains. 

How  hard  plates  of  rock,  like  these  sandstones,  are  mount- 
ain-making and  mountain-saving,  has  been  explained.  (See 
§§  362  and  628.) 

758.  The  Clinch  Sandstone  has  given  us,  either  alone  or  with 
other  formations,  three  distinct  groups  of  mountains,  as  fol- 
lows: 

1.  The  PotoelTs  Mountain  Chroup^  the  geology  of  which  we  have 

just  considered.    (See  also  J  96.) 

In  this  group  ought  to  he  included  the  Lone  Mountain^  of 
Claihome*  and  Union  Counties,  which  is  in  a  line  with  Pow- 
ell's Mountain,  the  opposing  ends  of  the  two  being  about  four 
miles  apart.  These  mountains  are  the  same  geologically.  The 
White  Oak  red  sandstones,  howeTer,  are  prominent,  and  the 
Clinch  Sandstone  less  so,  in  Lone  Mountain,  than  in  Powell's. 

2.  The  Clinch  Oroup^  (See  {97.)    I  have  spoken  of  the   occur- 

rence of  the  Sandstone  in  the  main  Clinch  Mountain  itself,  in 
{  747,  and  of  its  presentation  on  the  Nose,  in  i  761.  It  also 
makes,  in  part,  Stone  Mountain  of  this  group.    House  Mountain 

*  CtaSbome  and  Union,  not  Grainger  and  Union,  as  appears  on  pages  251  and  292. 
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IB  an  outlier,  and  very  much,  in  all  respects,  like  the  Nose. 
It  is  capped  in  the  same  manner,  and  the  slopes  of  the  two 
present  the  same  formations. 

Pine  Mountain  is  made  hy  the  hard  rocks  of  the  Silieeoua 
Oroupf  and  so  is  Stone  Mountain^  in  part. 

In  this  region,  the  red  sandstones  of  the  White  Oak  Mount- 
ain  Oroup  do  not  occur  in  any  noteworthy  force. 

2.  The  Bay's  Mountain  Oroup.  (See  i  99,  and  also  i  648.)  In  this 
group,  the  Clinch  Sandstone  alone  is  the  mountain-making 
layer.  In  a  section  across  the  middle  of  the  group,  the  strata 
are  seen  to  he  arranged  in  a  series  of  synclinal  and  anticli- 
nal waves.  The  first  range  met  with  on  the  southeast  side  is 
broken,  and  includes  the  prominent  points,  Chimneif  Top  and 
Fodder  Stack,  bq^h  of  which  are  capped  off  with  sandstone 
like  the  Kose,  in  Hawkins.  The  next  range  has  also  a  high 
point,  Stone  Mountain^  capped  as  the  others.  Then  follows  a  pair 
of  mountains,  with  a  smaller  ridge  between,  and  in  the  double 
▼alley  thus  formed,  rests  a  low  double-synclinal  trough  of 
sandstone,  a  section  of  which  is  like  the  letter  W,  with  the  in- 
ner part  reduced  in  size.  After  this,  come  four  or  five  syn- 
clinals and  anticlinals  of  sandstone,  forming  ridges  that  are 
not  as  high  as  those  on  the  eastern  side. 

759.  The  last  presentation  of  the  Clinch  Sandstone^  going 
southward,  is  in  House  Mountain.  This  is  about  thirteen 
miles  northeast  of  Knoxville.  The  greatest  development  of 
the  Sandstone  is  in  Clinch  Mountain.  West  of  this,  it  loses 
volume,  and  is  much  reduced  in  the  Powell's  Mountain  Group. 
It  does  not  reach  the  Cumberland  Table-land,  unless,  indeed, 
the  sandstone  which  helps  to  form  Poor  Yalley  Bidge,  (§  756, 
(3,))  near  Cumberland  Grap,  and  southward,  in  Claiborne,  is  its 
feather-edge.  Eastward,  it  is  last  seen  in  the  Bay's  Mountain 
Group,  on  the  summits  of  Chimney  Top  and  Fodder  Stack. 
It  passes  to  the  northeast  out  of  the  State,  and  extends  through 
Virginia  and  Pennsylvania  into  New  York,  where  it  has  long 
been  known  as  a  part  of  the  Medina  Sandstone. 

760.  The  Clinch  Bed  Shale  is  prominently  seen  involved  with 
the  Sandstone  in  the  anticlinals  and  synclinals  of  the  Bay's 
Mountain  Group.  Its  place  is  below  the  Sandstone.  The  beds 
of  the  latter,  at  some  points,  however,  have  been  observed  to 
contain  some  shale,  but  in  small  quantity. 

The  Shale  has  a  wider  extension  eastward  and  southward 
than  the  Sandstone.    It  occurs  beneath  the  Dyestone  Group,  at 
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the  base  of  Poor  Valley  Eidge,  in  Claiborne,  and  of  Walden's 
Bidge,  in  Campbell. 

In  the  southern  part  of  the  State,  it  has  not  been  made  out 
satisfactorily  as  a  distinct  bed. 

761.  At  many  localities,  the  Clinch  Sandstone  could  supply 
excellent  building  material.  It  is  often  well  bedded  for  quar- 
rying, and  its  light  gray  color,  and  its  texture,  would  make  it 
popular.    As  yet,  no  railroad  touches  it  at  any  point. 

• 

(6,ft.)    White  Oak  Mountain  Sandstone. 

762.  Starting  up  south  of  the  Hiwassee  Eiver,  and  running 
in  a  southwesterly  course,  the  line  of  which  is  east  of  Chatta- 
nooga about  fourteen  miles,  is  a  nearly  straight  ridge,  that 
reaches  far  into  Georgia.  This,  in  Tennessee,  is  called  White 
Oak  Mountain,  and  in  Georgia,  Taylor's  Ridge,  (§  102.)  It  is, 
for  the  most  part,  made  up  of  a  heavy  group  of  variegated 
alternating  sandstones  and  shales,  to  which  I  have  given  the 
name  above. 

763.  The  sandstones  are  mostly  fine-grained,  thin,  and  even- 
bedded,  sometimes  thick-bedded,  fossiliferous,  generally,  red- 
dish-brown, but  also  greenish  gray,  buff,  and  of  other  colors. 
Their  surfaces  often  abound  in  crinoidal  buttons.  Some  of  the 
layers  are  highly  ferruginous,  making  an  iron-rock,  to  which 
the  remarks  in  §  618  are  applicable.  Many  beds  can  be  used 
for  building  purposes  with  advantage.  The  depot  at  Eing- 
gold,  in  Georgia,  is  built  of  this  rock,  as  well  as  certain  cul- 
verts on  the  line  of  the  railroad. 

764.  The  shales,  of  reddish -brown,  pale  green,  and  other 
colors,  alternate  in  beds  of  various  thicknesses  with  the  sand- 
stones, and  generally  constitute  the  greater  part  of  the  volume 
of  the  group. 

765.  The  rocks  of  this  groap  resemble,  more  or  less,  those  of  the  two 
lower  divisioni  of  the  Knox  Group,  (gg  499,  619  and  623.)  At  certain 
points,  the  rocks  of  the  two  groups  are  thrown  together.  In  such  cases, 
the  fossils  of  the  White  Oak  beds  enable  the  obseryer  to  separate  them 
without  difficulty. 

765.  It  is  in  White  Oak  Mountain,  and  Taylor's  Eidge,  that 
this  formation  appears  in  greatest  volume.    It  must  be,  at 
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least,  600  feet  thick  in  the  gap  at  BiDggold,  and,  perhaps,  con- 
siderably more.  In  Tennessee,  its  maximum  may  be  placed 
at  500. 

The  lateral  extent  of  the  formation,  at  least  in  Tennessee, 
is  very  limited.  It  is  not  observed,  either  east  or  west  of  the 
belt,  including  White  Oak  and  its  spurs. 

766.  In  the  northern  part  of  the  State,  certain  beds  of  fer- 
ruginous brown-red  sandstone  and  fine  conglomerate  have  been 
referred  to  this  formation.  These  occur  in  the  PowelPs  Mount- 
ain Group,  and  are  presented  in  the  sections  in  §§  753  and 
754.  The  occurrence  of  the  formation  in  Lone  Mountain  is 
also  spoken  of  in  §  758.  As  in  the  White  Oak  Mountain  re- 
gion, so  here,  these  rocks  are  confined  to  a  comparatively  nar- 
row belt,  not  appearing  outside  of  the  area  including  the  ridges 
of  the  Powell's  Mountain  Grroup. 

767.  Along  the  line  from  Lone  Mountain  to  the  north  end 
of  White  Oak,  there  are  no  especial  presentations  of  the  rocks 
of  this  formation.  Traces  occur  at  intervals,  in  the  Dyestone 
ridge,  which  lies  in  this  range.  There  is  a  considerable  ridge 
in  the  line,  just  north  of  the  Hiwassee  Eiver,  which  may  con- 
tain some  of  the  lowest  layers,  and  a  curious  amphitheatre  of 
bills  just  south  of  this  river,  the  highest  points  of  which  may 
show  them. 

768.  This  amphitheatre,  or  circle  of  bills,  is  isolated,  and  more  than  a 
mile  in  diameter.  It  rests  in  a  wide  area  of  rooks,  belonging  to  the  Tren- 
on  and  Nashville  Series.  This  area  is  due  to  the  lateral  extension  of  Sa- 
vannah Valley  caused  by  the  running  out  of  White  Oak  Mountain.  The 
amphitheatre  is  an  outlier  of  the  latter  mountain,  and  is  separated  from  it 
by  an  interval  of  from  three  to  four  miles.  In  the  area  around  it  the  rocks 
are  nearly  horizontal. 

769.  Just  south  of  Georgetown,  which  is  located  in  the  area 
mentioned,  the  north  end  of  White  Oak  appears,  not  as  a  sharp 
ridge,  but  more  as  the  end  of  a  long  plateau.  This  end  is 
nearly  two  miles  wide;  its  strata  outcrops  in  nearly  horizontal 
layers,  and  the  rocks  of  the  formation  under  consideration, 
appear  at  the  top  in  very  feeble  force.  But  southward,  tjhe 
rocks  of  the  mountain  become  tilted,  with  dips  of  from  25^  to 
35^.  The  sandstones  and  shales  increase  rapidly  in  volume,  and 
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the  mountain  becomes  a  well  defined  ridge,  highest  and  boldest 
in  Georgia. 

770.  This  formation  presents  another  example  of  a  stratum  following, 
for  long  distances,  the  trend  of  the  valley,  with  but  little  lateral  extension, 
(See  ^  582  and  688.) 

771.  The  northern  presentation  of  the  gronp  in  the  Powell's 
Mountain  region  is  of  minor  importance,  so  far  as  volume  is 
concerned.  The  relations,  however,  of  these  rocks  to  the 
Clinch  Sandstone,  are  there  seen.  The  two  groups  in  this  re- 
gion overlap,  the  red  White  Oak  sandstones  being  on  top.  In 
the  southern  part  of  the  State  the  Clinch  Sandstone,  as  we 
have  stated,  is  wanting. 

772.  The  White  Oak  Mountain  8andst<me^  as  I  have  described 
it,  ought,  perhaps,  to  be  regarded  as  a  provisional  group.  Its 
ferruginous,  variegated  rocks  naturally  associate  it  with  the 
Dyestone  Group  next  above  it,  and  doubtless  its  paleontological 
characters  unite  it  with  that.  I  have,  however,  thought  best 
for  the  present,  mostly  on  account  of  its  great  and  special  de- 
velopment in  White  Oak  Mountain  and  in  Taylor's  Eidge,  to 
keep  it  separate. 

773.  Below  is  a  section  of  the  formations  as  they  are  pre- 
sented in  the  gap  of  White  Oak  Mountain,  through  which  the 
Chatt.inooga  and  Cleveland  Bailroad  runs.  It  may  be  well  to 
state  that,  in  approaching  White  Oak  Mountain  from  the  east, 
along  the  line  of  the  railroad,  a  fault  is  met  with  at  a  point 
about  two  and  a  third  miles  from  the  foot  of  the  main  mount- 
ain. Passing  this,  the  road  intersects,  at  once,  an  outlying  and 
local  ridge^  made  up  of  the  sandstones  and  shales  of  both  the 
White  Oak  and  Dyestone  formations,  and  in  which,  too,  a  band 
of  iron-ore  occurs  of  from  one  to  three  feet  thick.  The  rocks 
of  this  ridge  dip  to  the  southeast,  and  are  the  overturned  south- 
eastern side  of  a  synclinal  trough,  of  which  White  Oak  Mount- 
ain, itself,  is  the  greater  northwestern  side.  Between  the 
ridge  and  the  mountain  is  a  covey  into  which  outcrops  Carbon- 
iferous limestones^  (Mountain  Limestone^)  the  beds  of  which,  at 
many  points,  are  horizontal. 

It  may  be  added  here,  that,  to  the  southeast  of  the/auft 
spoken  of,  the  country,  for  many  miles,  is  underlaid  by  strata 
of  the  Knox  Group. 
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774.  The  seotion  is  arranged  in  ascending  order,  the  forma- 
tions being  so  numbered.  The  topmost  bed  is  on  the  cove  side 
of  the  mountain,  the  lowest  on  the  western.  The  strata  dip  to 
the  southeast  at  an  average  rate  of  about  28^. 

(5)  Silieeoiu  Oroup.  At  top,  rough,  cherty  layers  running  be- 
neath the  (hrboniferouB  limestones  of  the  cove,  about  20 
feet  seen,  upper  part  concealed. 
Greenish  shale,  80  feet. 

Gray  crinoidal  limestone,  crinoidal  buttons,  large,  16 
feet. 
Greenish  shale,  8  feet. 

Thickness  in  all, 78  feet. 

(4)  Black  ShaUt .   ^,    20  feet. 

(8)  Dyutofu  Oroup,  Bed  and  greenish  shales  mostly,  alter- 
nating with  thin,  even-bedded,  flne-grained  sandstones, 
and  containing  dyestone  ore, 200  feet. 

(2)  White  Oak  Mountain  SandstoM,  A  heavy  series  of  shales 
and  sandstones,  of  reddish-brown,  green,  gray  and  buff 
colors,  the  reddish-brown  and  green  most  common. 
The  sandstone,  thick  and  thin-bedded;  one  hard  brown 
layer  near  the  base,  eight  feet  thick.  This  series  grad- 
uates into  that  above. 
Thickness  in  all, 420  feet. 

(1)  TrannOon  £ecb,  passing  down  into  Nashville  rocks. 

Alternating  greenish  shale  and  shaly^  blue,  fossiliferous 
limestone,  180  feet.    Below  this,  reddish,  argillaceous 
limestone,    weathering    into  shale;    variegated    with 
greenish  bands,  162  feet. 
Thickness  in  all 282  feet. 


(5,(1.)  The  Dybstonb  Geoup. 

775.  This  group  is  neither  great  in  volume,  nor  of  much  im- 
portance, as  to  topographical  or  agricultural  relations.  Never- 
theless, it  is  highly  interesting  as  a  repository,  or  matrix,  of 
iron-ore.  The  group  is  confined  to  East  Tennessee.  It  is  a 
series  of  variegated  shales  and  thin  sandstones,  for  the  most 
part,  the  rocks  presenting  a  variety  of  colors,  among  which, 
red,  brov^n  and  green,  are  predominant.  It  holds  fVom  one  to 
three  or  more  layers  of  fossiliferous  iron-rock,  which  is  gener- 
ally available  as  an  iron-ore.    Much  of  the  mass  either  is,  or 
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has  been,  quite  calcareous.  At  some  points  thin  beds  of  lime- 
stone occur  with  the  shales ;  at  others,  the  mass  is  pretty  thor- 
oughly leached  so  far  as  its  outcrop  is  concerned,  and,  indeed, 
for  many  feet  within. 

776.  The  sandstones  are  generally  fine-grained,  thin,  and 
smoothly  bedded.  Sometimes  thick,  heavy  layers  occur.  '  Oc- 
casionally they  appear  to  be  wholly  absent.  This  is  especially 
the  case  at  some  points  in  the  southern  part  of  the  State,  in 
Hamilton  County,  and  in  Sequatchee  Yalley,  the  group  being 
mostly  shales  and  limestone,  with  but  little  sandstone. 

777.  The  iron-ore  (often  called  dyestone,  being  sometimes 
used  as  such,  and  hence  the  name  of  the  group)  is  in  stratified 
layers.  It  is  highly  fossiliferous,  abounding  in  casts  of  cri- 
noidal  buttons^  small  corals  and  hryozoa.  It  contains,  also,  shells 
and  fragments  of  trilobites.  In  addition,  the  ore  abounds  in 
small,  flattened,  oolitic  bodies,  in  consequence  of  which  it  is 
called  both  oolitic  and  lenticular  ore.  Fragments  long  exposed 
.on  the  surface,  have,  externally^  a  dark  brown,  or  reddish- 
brown,  appearance;  but  the  ore  when  freshly  quarried,  has  a 
more  or  less  bright  reddish^  and  at  certain  points,  nearly  a  scar- 
let, color.  At  some  localities  it  is  more  or  less  calcareous, 
while  at  others  it  appears  to  be  thoroughly  leached.  It  is 
highly  esteemed  as  an  iron -ore,  and  is  the  main  dependence  of 
all  the  furnaces  and  forges  in  the  western  part  of  the  Yalley. 

778.  A  number  of  sections  have  been  given,  in  which  the 
Dyestone  Group  is  represented,  and  from  which  its  characters 
and  its  relations  to  other  formations  can  be  learned. 

See  paragraphs  758,  754,  756  and  774.  The  cuts  on  pages  189,  142,  190 
and  208,  may  also  be  referred  to.  In  those  on  pages  142  and  190,  the  place 
of  the  group  is  indicated  by  the  figure  5,  and  in  that  on  page  208,  by  6,e. 

779.  Below  is  a  section  taken  on  the  Nashville  and  Chatta- 
nooga Eailroad,  above  Lookout  Station.  The  locality  is  on  or 
very  near  the  Tennessee  and  Georgia  line,  and  embraces  the 
places  known  as  Love's  and  Gross's  Hollows.  In  this  region 
the  Siliceom  Oroup,  the  Black  ShaXe^  and  the  Dyestone  Group 
outcrop,  from  beneath  overlying  strata,  near  the  base  of  one  of 
the  spurs  of  Baccoon  Mountain.  The  strata  dip  to  the  north- 
west at  a  low  angle,  running  under  the  mountain.    This  local- 
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ity  corresponds  to  a  point  near  the  right  hand  base  of  the 
mountain,  E,  in  the  diagram  on  page  139.  The  range  of  forma- 
tions intersected,  skirts,  for  a  long  distance,  the  eastern  base, 
not  only  of  Eaccoon  Mountain,  but  also  of  Walden's  Bidge, 
north  of  Tennessee  Eiver.    (§§  141,  142.) 

The  formations  are  numbered  in  ascending  order. 

(4)  SiUceoui  Oroup.  Gray  crinoidal  limestone  charged  with 
layers  of  chert.  Contains  Agarieocrinu»,  Seen  at  base 
about.. 100  feet. 

(3)  Black  ShaUf  with  a  bituminous  sandstone  at  base,  aver- 
aging about  one  foot  in  thickness. 
In  all 12  feet- 

(2)  Dyetione  Oroup, 

t.  Greenish  shale,  22  feet. 

A.  Dyestone  ore,  with  shale  interstratifled ;  one  foot  and 
a  half. 

g.  Fine  sandstone,  somewhat  ferruginous,  in  part  in- 
clining to  be  shaly.  Contains  individuals  of  Peit- 
iamenM  obUmgut;  six  feet. 

/.  Greenish  shale,  with  occasionally  thin  seams  of  fer- 
ruginous layers,  approaching  dyestone ;  some  lay- 
ers more  or  less  calcareous;  67  feet. 

e.  Calcareous  dyestone,  alternating  with  shale;  fresh, 
the  dyestone  has  the  aspect  of  deep  red  limestone, 
is  fossiliferous,  and  much  of  it  oolitic,  weathers 
into  a  rather  open  iron-ore;  one  layer,  12  inches 
thick.    In  all,  4  feet. 

d.  Greenish  shale,  much  like/,  above ;  contains  one  or 
two  thin  seams  of  calcareous  dyestone ;  in  its  low- 
er part,  are  Strophomena  profunda  f  8.  depresMO, 
Orthit  eUffantulaf  &c.;  21  feet. 

c.  Dyestone,  calcareous;  6  inches. 

b.  Shale  and  thin  limestones  alternating ;  14  feet. 

0.  Dyestone,  like  e,  above;  contains  Lq/ttcBtia  aericeOf 

Strophomena  depreua^  Orthoeerata^  &c^  three  to  six 
'  inches. 

Thickness  of  entire  group.. 186)  ft. 

(1)  Trantiiion  Bedt,  An  alternation  of  thin  limestones  and 
shales;  fleshly  quarried,  the  whole  mass  is  blue,  thin 
limestones  predominating. 

This,  together  with  the  corresponding  mass  in  sec- 
tion 2  774,  ought  perhaps,  to  be  included  in  the  Vj^par 
Silurian^  although  Nashville  fossils  begin  to  appear. 
The  bed  has  been  referred  to  in  {  664,  and  some  of  the 
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foBsils  g^ven.  Strophomena  temdairiaia  of  that  list,  is 
doubtless  S.  cUpressa,  Atrypa  marginaUa  is  quite  com- 
mon. 

Thickness 112  feet. 

Below  this  reddish  limestones  come  in,  and  well 
marked  Nashville  rocks  are  met  with. 

780.  The  entire  absence  in  the  above  section,  of  the  red  sand- 
stones of  the  White  Oak  Mountain  Formation,  is  to  be  noted. 
The  Dyestone  Group  itself,  lacks  its  thin  sandstones,  only  one 
bed  of  the  latter  appearing,  and  that  near  the  top.  The  group 
is  seen,  moreover,  to  be  quite  calcareous  at  this  point,  as  it  is 
pretty  generally  in  this  portion  of  the  State. 

781.  In  the  section,  in  {  768,  the  thickness  of  the  Dyestone  Group,  on 
the  east  side  of  Powell's  Mountain,  is  826  feet;  in  the  White  Oak  Mount- 
ain section,  (g  774,)  it  is  placed  at  200  feet,  and  in  the  section  above,  at 
186}.  The  transition  beds,  however,  in  the  last  section,  might  very  well 
be  included  in  the  group,  as  well  as  ahout  100  feet  of  layers  helow  them, 
making  in  all  nearly  850.  But  these  so-called  transition  beds  occur  in 
the  section  of  2  774,  with  the  great  White  Oak  Group  of  red  sandstones  in- 
terpolated between  them  and  division  8,  of  the  section.  Including,  then, 
divisions  1,  2,  and  8,  in  the  Dyestone  Group,  the  latter  becomes,  in  White 
Oak  Mountain,  900  feet  thick — a  great  development  of  Clinton  {Medina, 
in  part?)  rocks.    (See  also  }  772.) 

In  addition  to  the  fossils  enumerated  in  }  768,  and  the  section  above,  as 
pertaining  to  this  group,  Atrypa  hemiepherica,  (Sowerby,)  has  been  ob- 
served on  the  east  side  of  Powell's  Mountain,  in  abundance. 

782.  The  Outcrops  of  the  Dyestone  Group;  the  Dyestone 
Ridges, — The  Dyestone  Group,  (the  rocks  dipping  more  or 
less,)  outcrops,  in  the  western  portion  of  the  Valley — that  next 
to  the  Table-land — in  quite  a  number  of  long  narrow  belts, 
which,  like  the  belts  of  the  other  formations,  run  in  northeast- 
erly and  southwesterly  courses.  These  outcrops,  or  belts,  are 
generally  found  either  on  one  or  the  other  slope  of  long,  nar- 
row, characteristic  ridges,  which  the  hard  layers  of  the  group 
help  to  make,  and  which  we  designate  as  Dyestone  Bidges. 
Sometimes,  the  ridge  is  wanting  on  a  portion  of  a  bed  of  out- 
crop, but  such  instances  are  exceptional. 

783.  In  a  few  instances,  the  ridge  is  wholly  made  up  of  the 
rocks  of  the  Dyeetone  Group,  but  generally,  the  heavy  cherty 
layers  of  the  Siliceous  Group  constitute  the  most  important 
element  in  their  structure.    In  fact,  we  have  a  trio  of  forma- 
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tions,  ordinarily  going  together,  and  making  up  these  ridges. 
These  are,  the  Byestone  Group,  the  Black  Shale,  and  the  Sili' 
ceous  Group,  the  latter  occurring  as  a  heavy  bed  of  hard  cherty 
layers.  The  first  and  last  are  the  weathering-resisting  forma- 
tions, and  the  Black  Shale  between  is  protected,  more  or  less, 
by  one  or  the  other,  as  the  case  may  be.  The  hard  rocks  of 
the  trio,  taken  together,  form  no  very  great  volume,  and  make 
usually  nothing  more  than  a  moderate  ridge. 

When  a  heavy  sandstone  formation  is  interpolated  beneath 
the  Dy estone  Group,  like  the  Clinch  Sandstone,  or  the  "White 
Oak  red  group,  then  a  Mountain  results,  and  both  Dyestone 
and  Siliceous  Formations  are  subordinate.  Thus  it  is,  for  the 
most  part,  in  the  Powell's  Mountain  Group,  and  in  White 
Oak. 

784.  Below,  the  Dyestone  Bidges,  or  ranges,  are  enumerated. 
The  iron-ore  outcrops  usually  on  the  sides  of  these,  but  is  some- 
times found  at  the  summits.  It  ought  to  be  observed,  also, 
that  these  ridges  not  only  give  us  the  outcropping  ranges  of 
the  Dyestone  Group^  but  also  many  of  those  of  the  Black  Shale, 
and  of  the  Siliceous  Group. 

We  .commence  with  the  ridge  which  lies  at  the  foot  of  the 
eastern  slope  of  the  Cumberland  Table-land. 

785.  (1)  The  Mountain  Dyettone  Ridge  and  Range, — On  page  251,  in  the 
table  of  valley-rangea  in  which  Trenton  and  Nashville  rocks  outcrop,  I 
have  there  mentioned  the  Mountain  Range.  This  valley-range,  as  stated, 
skirts  the  base  of  the  Table-land  almost  continuously  from  Virginia  to 
Georgia.  It  is  also  stated,  on  page  49,  that  this  range  does  not  come  in 
direct  contact  with  the  base  of  the  Table-land,  being  generally  separated 
therefrom  by  a  low,  sharp  ridge,  and  by  a  very  narrow,  curious  trough, 
often  called  '*  Back  Valley"  the  latter  lying  back  of  the  sharp  ridge.  This 
sharp  ridge  is  the  Dyestone  Ridge  under  consideration.  It  is  formed  by 
the  outcropping  of  the  trio  of  formations  spoken  of  above,  the  Dyestone, 
Black  Shale  and  Siliceout,  as  they  rise  to  the  surface  from  beneath  the  Car- 
boniferous strata  of  the  Table-land. 

The  west  end  of  the  diagram  on  page  208,  illustrates  how  these  forma- 
tions outcrop  on  the  surface.  At  B  is  the  Dyesioru  Rtdge^  the  Black  Shale 
(erroneously  numbered  6  instead  of  7)  and  the  Siliceous  Oroup  at  this  point 
being  no  part  of  it.  The  diagrams  on  pages  139  and  190  give  sections  of 
the  formations  occurring  in  the  range,  or  along  the  line  of  this  Dyestone 
Bldge,  although  the  ridge  being  at  these  points  small,  is  not  represented. 
In  that  on  page  189,  its  place  is  near  the  eastern  base  of  the  spur  E.  (See, 
also,  §  779.)  In  the  one  on  page  190  it  is  near  the  base  of  the  eastern  slope 
of  Walden's  Ridge. 
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786.  The  Mountain  Djestone  Bidge  comes  into  Tennessee  from  Virginia. 
From  the  vicinity  of  Cumberland  Gap,  where  it  is  called  Poor  Valley  Eidge, 
(the  Back  Valley  being  here,  "  Poor  Fbitey,")  it  reaches  south  westward, 
skirting  the  Table-land  closely,  with  but  few  interruptions,  to  the  Georgia 
line,  a  distance  of  nearly  160  miles.  (See  Map.)  Its  best  defined  portions 
have  usually  local  names.  One  of  these  I  have  mentioned;  another  in 
Bhea  County  is  Shin-bone  Ridge. 

In  some  parts  of  its  line,  as  in  the  southern  portion  of  Campbell  County, 
and  along  the  eastern  base  of  Walden's  Bidge,  in  Anderson,  it  is  poorly 
developed,  yet  traceable,  and  the  formations  present.  At  a  few  points, 
the  principal  one  being  the  vicinity  of  the  Salt-works,  in  Anderson,  the 
range;  including  both  ridge  and  formations,  is  ingulfed  in  local  faults,  and 
thus  interrupted.  At  other  points,  and  especially  in  the  vicinity  of  the 
Little  Emery,  in  Boane  County,  it  is  duplicated  by  local  folds  or  faults. 

787.  One  or  more  beds  of  iron -ore  outcrop  in  this  ridge,  or  in  the  range 
when  the  former  is  not  well  developed,  throughout  its  whole  length.  Gen- 
erally there  is  but  one  important  bed  which  varies  in  thickness  from  a 
few  inches  to  two  or  three  feet,  swelling  out  occasionally,  however,  to  six 
or  eight  feet.  At  some  localities  several  different  beds  occur.  In  J  766 
the  bed  of  ore  as  found  at  Cumberland  Gap,  is  mentioned. 

788.  (2)  Lookout  Dgettone  Ridgea, — Lookout  Mountain,  which  starts  up 
so  boldly  near  Chattanooga,  and  runs  south  westward,  into  Georgia  and 
Alabama,  (§  189,)  rests  in  a  synclinal  trough.  Its  position  and  geological 
relations  are  seen  in  the  diagram  on  page  189  at  L.  The  trio  of  forma- 
tions, the  Dyestone,  Black  Shale,  and  Siliceous,  {VI,  VII,  and  VIII  of 
the  diagram, )  are  seen  to  outcrop  on  both  sides  of  the  mountain,  near  its 
base,  and  their  outcrops,  though  not  thus  represented  in  the  figure,  make 
skirting  ridges.  Lookout,  nearly  throughout,  from  Chattanooga  to  Gads- 
den, Alabama,  is  bordered  on  each  side  by  a  Dyestone  ridge. 

789.  These  ridges  extend  northward,  some  distance  beyond  the  end  of 
Lookout  Mountain,  and  are  interseoted  in  passing  from  Chattanooga  to 
Walden's  Bidge.  Traces  of  one  or  both  of  them,  may  be  observed  nearly 
as  far  up  as  the  Bhea  County  line. 

North  of  Chattanooga,  in  addition  to  the  two  Lookout  ridges  spoken  of, 
are  two  or  three  short  dyestone  ridges,  made  by  local  folds.  The  lower 
end  of  one  of  these  forms  the  high  hill  on  the  West  side  of  Chattanooga,  a 
fine  section  of  which  is  seen  in  the  bluff  at  the  brewery. 

Layers  of  ore  are  found  in  all  of  these  ridges.  The  Lookout  ridges  in 
Georgia  and  Alabama  are  especially  interesting  as  depositories  of  ore. 

790.  (3)  Half -moon  Island  Range. — Lying  in  Boane,  Bhea,  and  Meigs, 
and  a  little  east  of  the  mouth  of  White's  Creek,  is  a  local  synclinal  several 
miles  in  length,  made  up  of  the  trio  of  formations,  the  Dyestone,  Black  Shale 
and  Siliceous.  (See  Map.)  The  Silloeous  Group  occupies  the  axis,  the  other 
formations  outcropping  on  each  side.  This  synclinal  supplies  excellent 
and  extensive  beds  of  ore. 

The  ore  outcrops  in  two  lines,  which,  across  the  middle  part  of  the 
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Bynclinal,  are  nearly  a  mile  apart.  The  weBtern  line  ru^  through  Half" 
moon  Island^  in  the  Tennessee  Biver,  at  one  end  of  which  is  an  ore  quarry, 
which,  for  years,  supplied  Eagle  Furnace,  as  well  as  other  furnaces,  and 
several  forges.  For  a  mile,  running  through  this  island,  the  ore  will 
average  four  feet,  and  at  a  point  or  two,  swells  out  to  twenty  feet  in  -direct 
thickness.    The  ore  is  highly  esteemed,  and  makes  excellent  soft  iron. 

Immediately  west  of  this  ore  belt  is  a  strip  of  Trenton  and  Nashville 
rocks,  appertaining  to  the  Washington  Valley  range,    (p.  261.) 

791.  It  maybe  mentioned  here,  that,  at  Poet  Oak  Springs,  in  Roane 
Ck>unty,  a  limited  patch  of  the  Byestone  Group,  showing  some  iron^ore, 
occurs.  This  point  is  in  an  interesting  little  cove  surrounded  by  ridges, 
which  may  be  called  Brown* t  Cove,  It  contains  an  isolated  patch  of  Nash- 
ville, Dyestone,  and  Black  shale  rocks.  On  the  west  of  it  is  a  Knox  Dol- 
oonite  cherty  ridge,  and  on  the  east,  Knox  Sandstone  ranges. 

792.  Biff  VaJUy,  and  White  Oak  Mountain  Dyestone  Range. — This  is  an 
important,  though  broken  range.  The  line  of  it  runs  f^om  Virginia  to 
Georgia.  It  lies  immediately  on  the  eastern  side  of  the  equally  long  voi- 
ley-range  to  which  I  have  given  the  name,  on  page  261,  of  Big  Valley 
range.  In  the  range  under  consideration,  the  Dyestone  Group  appears  in 
a  ridge  or  mountain,  generally  associated  with  the  Black  Shale  and  Sili- 
ceous Group. 

To  the  east  of  this  ridge  or  mountain,  as  the  case  may  be,  follows  one  of 
the  great  faults  of  East  Tennessee.  This  sometimes  cuts  off  the  Siliceous 
Group,  and  with  it,  occasionally,  the  Black  Shale,  and  even  the  Dyestone 
Group  itself.     (8  610.) 

798.  Commencing  at  the  Virginia  line,  the  first  portion  of  the  range  is 
in  Wallin's  Bidge,  in  Hancock  and  Claiborne  counties.  Its  place  in  the 
diagram  on  page  208  is  at  C.  It  is  also  seen  in  the  section  in  {  754,  and  at 
the  point  represented,  it  contains  a  bed  of  ore  one  foot  thick.  This  portion 
is,  perhaps,  about  ten  miles  long,  being  cut  off  by  the  fault  before  reaching 
a  point  opposite  Tazewell. 

794.  The  second  portion  begins  with  the  re-appearanoe  of  the  range  near 
the  mouth  of  Big  Barren  Creek,  in  the  southern  part  of  Claiborne,  and 
extends  through  Union  ahd  Anderson,  passing  east  of  Clinton,  into  Boane. 
In  this  portion,  the  ore  outcrops  at  numerous  points,  ranging  from  a  few 
inches  to  three  or  four  feet  in  thickness.  It  has  also  been  worked  exten- 
sively, especially  that  of  Union  and  Claiborne  counties,  both  in  furnaces 
and  forges.  In  this  part,  the  ore-bed  at  some  points,  is  multiplied  and 
greatly  increased  in  quantity,  by  local  folds  in  the  rocks,  there  being,  some- 
times, three  or  four  parallel  bands  in  the  place  of  one. 

795.  East,  or  southeast,  of  Kingston,  a  few  miles,  and  near  the  Tennes- 
see Biver,  a  third  portion  of  this  range  begins.  Near  the  river,  on  both 
sides,  it  shows  considerable  ore.  On  the  south  side  of  the  river,  back  of 
Col.  Welcker's,  on  the  ridge,  are  outcrops  several  feet  thick.  From  this 
region  the  range  extends,  with  more  or  less  interruption,  in  a  southeast- 
erly direction,  towards  White  Oak  Mountain. 
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796.  The  Dyestone  Group,  bearing  with  it  considerable  ore,  is  found  on 
the  eastern  slope  of  White  Oak  Mountain,  as  far  as  the  Georgia  line,  and 
I  might  add,  much  beyond.  It  is  also  found  in  the  outlying  ridge  east  of 
the  mountain,  to  which  reference  has  been  made  in  i  778.  In  this  outlier, 
as  stated,  is  a  bed  of  ore  ftrom  one  to  three  feet  thick. 

The  section  in  {  774  embraces  the  Dyestone  Group  of  White  Oak 
Mountain. 

797.  (6)  The  Dyestone  Formation  in  Wallin*s  Bidge  has  been  noticed 
as  a  portion  of  the  last  described  range.  It  remains  to  mention  the  other 
belts  of  this  formation  in  the  Powell's  Mountain  Group.    (§  96  ) 

798.  The  first  in  order,  is  that  of  Powell's  Mountain  and  of  Lone  Mount- 
ain, the  two  being  in  the  same  line.  They  both  have  the  Dyestone  Forma- 
tion on  their  eastern  sides,  the  formation  in  each  case  containing  beds  of 
iron-ore.  The  place  of  the  formation  in  Powell's  Mountain,  is  at  theeas^ 
ei'n  base  of  D,  in  the  diagram,  page  208.  It  is  also  (6)  in  the  section  in 
J  768. 

799.  The  second,  following,  is  the  belt  on  the  eastern  side  of  Newman's 
Bidge,  and  i«een  at  (10)  in  the  section  of  paragraph  of  768.  There  is  some 
dyestone  ore  in  this  belt,  but  its  presentation  is  not  equal  to  what  it  is  gen- 
erally, in  the  more  western  ranges. 

800.  Bast  of  range  (4)— the  ]?ig  Valley  and  White  Oak 
range — the  Dyestone  Formation,  excepting  the  belts  in  the 
Poweirs*Mountain  Group  just  mentioned,  is  rarely  seen.  Some 
traces  of  it  appear  to  exist  on  the  east  side  of  Clinch  Mount- 
ain, but  they  appertain,  doubtless,  to  the  feather  edge  of  the 
formation ;  moreover,  they  are  often  absent,  the  Black  Shale 
resting  directly  on  the 'Clinch  Sandstone. 

In  the  southern  part  of  the  State,  east  of  the  range,  not  only 
the  Dyestone  Formation,  but  the  Black  Shale  and  the  Siliceous 
Group,  as  well,  are  cut  off  by  the  great  faults.  (See  diagram  on 
page  190.) 

801.  There  is,  however,  at  least  one  interesting  exception  to 
this  remark,  and  that  occurs  in  front  of  Chilhowee  Mountain. 
Along  a  good  part  of  the  western  base  of  this  mountain,  is  a  great 
fault,  by  means  of  which  the  Carboniferous  Limestone  is  brought  in 
immediate  contact  with  the  lower  part  of  the  Ghilhowee  (Pots- 
dam) Sandstone,  or  even  the  upper  part  of  the  Ocoee  Conglom- 
eratej  involving  a  vertical  displacement  of  the  strata  of  more 
than  10,000  feet.  In  the  diagram  on  page  190,  the  place  of  the 
fault  is  shown  by  the  location  of  Montvale  Springs,  which  are 
nearly  upon  it.  A  section  at  this  place,  from  the  fault  west- 
ward, through  the  ridge  a,  is  as  follows : 


310  OEOLOOIOAL  STBUOTUBE  AND   FORMATIONS. 

—  Fault 

(3)  Oarboniferotu  Lmettone, 

(6)  Mountain  Limestone,    First  a  stratum  of  shaly  lime- 
stone, coDtainiDg  many  characteristic  fossils. 
Then,  thin-bedded  and  soft  sandstones. 
Followed  by  a  space  in  which  the  rocks  are  not 

seen. 
The  above  rocks  form  a  narrow  valley  in  which 

the  Hotel  and  Springs  are  located. 

(a)  Siliceoua   Group,      Thin-bedded,  dark-gray  sand- 
stones, with  some  sandy  shale,  several  hundred 
feet.    Forms  in  the  main,  the  ridge  a,  of  the  dia- 
gram. 
(2)  Black  ShaU^ifeW  characterized;  25  or  80  feet  thick ;  un- 
derlaid with  whitish  and  reddish  clay,  mixed  with  more 
or  less  sand,  8  or  10  feet  thick. 

(1)  Dyestone  Group  f  Reddish-brown,  sandy  shale,  at  least 
100  feet,  and  followed  below  by  the  shales  ^f  the  Tren- 
ton and  Nashville  Series. 

802.  This  section  is  interesting  not  only  on  account  of  its 
relations  to  the  fault,  but  as  affording  the  most  southeasterly 
presentations  y^Q  have  of  several  of  the  higher  formations. 

As  to  the  Dyestone  Group,  it  is  not  altogether  ceitain  that 
the  reddish  sandy  shales  belong  to  this  group.  I  was  informed, 
however,  that  dyestone  iron-ore  occurs  at  a  few  points  along 
the  range.     The  fact  did  not  come  under  my  own  observation. 

803.  The  Fossil  Ore  mentioned  in  §  657,  may  be  placed  in 
this  enumeration,  as  it  may  prove  to  be  a  member  of  the  Dye- 
stone Formation.  It  is  an  important  range.  The  ore  from  it 
has  been  used  on  a  small  scale,  for  making  iron.  The  ore  is 
abundant,  and  will  doubless  be  extensively  worked  some  day. 

804.  The  enumeration  of  the  Dyestone  ridges  and  ranges, 
was  commenced  with  the  Mountain  Range^  that  skirting  the 
eastern  base  of  the  Table-land,  (§  786,)  and  from  this  we  pro- 
ceeded eastward.  But  west  of  this,  also,  in  both  Elk  Fork 
(§  144)  and  Sequatchee  (§  140)  Valleys,  the  Dyestone  Group 
outcrops. 

The  diagram  on  page  142  illustrates  the  geological  structure 
of  the  Valley  of  the  Elk  Fork.  Formation  5  is  the  Dyestone 
Group,  and  the  figure  explains  how  it  is  brought  to  the  surface. 
Its  outcrop  extends  longitudinally  through  a  good  part  of  the 
valley,  and  presents  an  excellent  bed  of  ore,  having  a  nearly 
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nniform  thickness  of  three  feet.  The  dip  of  this  ore-bed  at 
some  points,  is  much  less  than  that  indicated  in  the  diagram, 
thus  making  the  ore  easily  accessible  over  wide  belts.  In  ad- 
dition, by  local  folding  the  outcrop  of  ore  in  some  parts  of  the 
valley  is  multiplied,  several  parallel  bands  appearing  at  the 
surface. 

805.  In  Sequatchee  Valley  the  Dyestone  Group  appears  in 
place  near  the  base  of  the  mountain  all  around,  excepting  in 
certain  parts  on  the  west  side,  where  this,  with  other  forma- 
tions, are  cut  off  by  a  fault.  The  diagram  on  page  139  gives 
a  section  of  the  Valley  between  A  and  C^  and  illustrates  how 
the  formations,  and  among  them  the  one  under  consideration, 
outcrop.  The  fault,  however,  does  not  appear  in  this  figure. 
(Compare  §  600  and  note.)  The  Dyestone  Group  is  not 
heavily  presented  in  Sequatchee  Valley.  At  the  head  of  the 
Valley,  above  Pikeville,  considerable  dyestone  ore  is  found, 
and  it  is  presented  in  limited  quantity  at  all  points  between 
this  and  the  Alabama  line,  wherever  the  formation  to  which 
it  belongs  outcrops. 

806.  In  the  Elk  Fork  and  Sequatchee  Valleys  are  the  last 
presentations  of  the  Dyestone  Group,  as  we  have  limited  it. 

On  the  west  side  of  the  Table-land,  this,  and  all  the  Niagara 
divisions,  are  absent  at  the  first  re-appearance  of  the  Black 
Shale.     (§  744.) 

(5,<f.)     The  Meniscus  Limestone. 

807.  The  Meniscus  Limestone  is  the  uppermost  of  the  forma- 
tions grouped  in  this  Report,  under  the  name  Niagara,  As 
already  stated,  (§  746,)  it  is  eminently  the  formation  of  the 
Western  Valley^  or  rather,  it  should  be  stated,  of  one  large 
section  of  this  valley.  The  topographical  features  and  outlines 
of  this  area  have  been  given  in  the  First  Part  of  the  Eeport. 
(See  pages  104-109.)  In  the  Western  Valley,  the  Meniscus 
Limestone  presents  two  subdivisions,  the  upper  one  of  which 
contains  a  lens^  or  meniscus -shaped  fossil  Sponge^  to  which 
Boemer^  in  a  work  that  will  be  referred  to  hereafter,  has  given 
the  name  Astrasospongia  meniscus,  and  which  also  is  figured  on 
plate  H,  at  the  end  of  this  volume.  This  fossil  occurring  abun- 
dantly, and  being  very  characteristic,  especially  of  the  upper 
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member  mentioned,  I  have  given  the  name  Meniscus  to  the 
formation.  The  bed  is  doubtless  equivalent  to  rocks  of  the 
Niagara  epoch  in  New  York.  It  is  desirable,  however,  when 
a  formation  is  so  far  removed  from  the  type,  to  have  a  local 
name  for  it. 

808.  In  East  Tennessee,  the  formation  is  represented  by  the 
the  limestone,  (Sneedvillo  Limestone,)  occurring  in  the  Pow- 
ell's Mountain  Group,  and  lying  next  above  the  Dyestone 
shales.  Several  belts  of  this  limestone  are  presented,  two  of 
which  have  already  been  noticed ;  one  in  the  valley  between 
Powell's  Mountain  and  Newman's  Ridge,  and  the  other  at  the 
eastern  base  of  the  latter  ridge.  These  are  given  in  the  section 
in  §  753  to  which  the  reader  is  referred. 

In  addition  to  these  belts,  there  is  a  considerable  presenta- 
tion of  the  limestone  at  the  south  end  of  Newman's  Bidge. 
Along  the  eastern  base  of  Lone  Mountain,  in  Claiborne  and 
Union  counties,  a  bed  of  limestone  occurs,  at  least  100  feet 
thick,  which,  perhaps,  is  to  be  referred  tb  this  formation, 
although  it  is  succeeded  above  by  Dyestone  layers,  an  arrange- 
ment, however,  which  may  have  been  brought  about  by  a  local 
fault. 

Outside  of  the  region  of  the  Powell's  Mountain  Group  the 
formation  is  generally  wanting  in  East  Tennessee. 

At  one  point  about  four  miles  southeast  of  the  Saltworks  in  Anderson 
County,  and  in  the  line  of  the  Big  Valley  Dyestone  range,  I  have  seen  a 
local  cherty  bed,  pretty  well  charged  with  corals,  and  in  contact  with  the 
Black  Shale.  This  I  referred  to  the  formation  under  consideration.  It 
is  the  only  bed  of  the  kind  I  have  met  with. 

809.  We  now  pass  westward,  over  a  large  section  of  the 
State  in  which  no  rocks  of  the  Meniscus  Limestone  occur,  and 
it  is  not  until  we  reach  the  western  slopes  of  the  Central  Basin 
(p.  97)  that  they  are  met  with  again.  (See  §§  732,  733,  also 
744,  745.) 

Here  the  formation  is  generally  seen  in  place  between  the 
Black  Shale  and  the  Nashville  rocks,  but  not  in  full  force. 
Passing,  however,  still  further  to  the  west  or  southwest,  it  re- 
appears from  beneath  overlying  rocks  in  its  maximum  devel- 
opment, and  outcrops  over  wide  areas  in  the  southern  part  of 
the  Western  Valley,  in  Perry,  Decatur,  Wayne  and  Hardin 
counties. 
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810.  Upon  entering  the  Central  Basin  from  the  east,  the 
feather-edge  of  the  Meniscus  Limestone  is  met  with  on  the 
northern  side,  in  Macon  County,  and  on  the  southern,  in  Lin- 
coln, and  in  the  southwestern  part  of  Bedford.  In  the  west- 
ern part  of  Lincoln,  and  in  Giles,  the  ridges  usually  present 
the  formation  on  their  slopes  in  a  bed  occupying  a  place  be- 
tween the  Black  Shale  and  the  Nashville  rocks,  and  from  two 
or  three  to  fifty,  or  occasion  ally  more,  feet  in  thickness.  In 
the  high  hills  which  immediately  encircle  Pulaski,  and  which 
are  capped  with  rocks  of  the  Siliceous  Group,  neither  the 
Meniscus  Limestone  nor  the  Black  Shale  are  usually  well  pre- 
sented. But  a  few  miles  east,  on  the  Fayetteville  road,  are 
good  exposures. 

It  is  not  proposed,  however,  to  mention  specially  the  out- 
crops of  this  formation  and  the  areas  it  occupies.  These,  in- 
deed, are  best  determined  and  appreciated  by  reference  to  the 
Map. 

811.  The  formation  consists  of  thick-bedded  crystalline  and 
fine-grained  limestones,  more  or  less  argillaceous,  and  often 
weathering  into  shale.  Most  of  the  limestones  are  sparry  and 
criDoidal.  Mauy  of  them  contain  green  points.  The  series 
is  divided  into  two  nearly  equal  members,  the  Sponge-bearing 
Bed  above,  and  the  Variegated  Bed  below,  each  about  100  feet 
in  thickness.  The  lower  bed  is  an  alternation  of  gray,  red, 
and  mottled  layers,  the  crinoidal  portions  sometimes  making  a 
fair  marble.  Much  of  the  mass  tends  to  crumble  into  shale. 
The  limestones  of  the  upper  bed  are  light  gray,  and  light- 
bluish  gray,  and,  as  in  the  lower  bed,  much  of  it  weathers  into 
shaly  matter.  On  the  hill  sides  layers  of  this  limestone  fre- 
quently outcrop  in  two  or  three  successive  ledges,  separated 
by  intervals  of  shale.  Thin  layers  of  chert  often  occur,  inter- 
stratified  with  the  limestone,  or  embedded  in  it. 

212.  It  is  the  upper  member  of  the  Meniscus  Formation,  for 
the  most  part,  that  appears  on  the  slopes  of  the  Central  Basin; 
the  Variegated  Bed  presents  itself  mainly  in  the  Western  Val- 
ley and  in  its  ramifications.  (§  253.) 

813.  On  pages  106  and  107  I  have  spoken  of  the  glades  of 
the  Western  Valley.  Both  members  of  the  formation  help  to 
make  these  glades.  The  fossils^  however,  come  mostly  from 
the  upper,  or  Sponge-bearing  Bed,    The  Variegated  Bed  is  fos- 
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siliferouSy  many  of  its  layers  are  erinoidal,  as  I  have  stated, 
and  at  many  localities,  it  is  very  rich,  especially  in  its  lower 
part,  in  individuals  of  a  number  of  species  of  Orthocerata,  but 
it  presents  no  such  varied  fossil  fauna  as  does  the  bed  above  it. 

814.  Dr.  Ferdinand  Roemer  has  presented  us  with  a  Mono- 
graph on  the  Silurean  Fauna  of  Western  Tennessee,*  which  we 
welcome  with  pleasure,  as  a  handsome  contribution  to  the  pale- 
ontology of  the  State.  It  is  really,  so  far  as  it  goes,  a  mono- 
graph of  the  fauna  (excepting  one  or  two  species)  of  the 
Sponge-bearing  Bod  mentioned  above.  There  are,  however, 
many  species  in  the  bed  which  are  not  given  in  the 
work,  most  of  which  are  undescribed.  The  species  of 
new  corals,  especially,  are  quite  numerous.  The  cri- 
noids  collected  by  Troost  on  the  glades  of  Perry  and  De- 
catur counties,  are  nearly  all,  in  fact  all,  that  I  have  seen, 
from  this  bed.  It  is  to  be  regretted  that  the  Doctor's  work 
was  not  published  long  since.  As  it  is,  there  is  so  much  uncer- 
tainty connected  with  his  names  that  they  cannot,  in  most 
cases,  be  used  with  any  satisfaction, 

815.  At  the  end  of  this  section  is  appended  a  catalogue  of 
fossils  occurring  in  the  Meniscus  Limestone.  It  includes  the 
described  species,  or,  at  least,  such  as  I  have  had  the  means 
of  identifying.  The  most  of  these  occur  in  all  the  counties  in 
which  the  formation  outcrops,  in  Hardin,  Wayne,  Perry,  De- 
catur, Benton^  Henry,  Hickman,  Lewis,  etc.  Some  of  them 
are  almost  always  present,  and  very  characteristic.  Among 
such  are  Caryocrinus  omatus,  Pentatrematites  Beimoardtii  and  a 
minute  crinoid,  which  has  never  been  properly  made  out  and 
figured,  that  I  am  aware  of,  named  by  Troost  Haplocrinus  hem- 
isphericMS,  I  have  rarely  failed  to  find  this  in  the  outcrops  of 
the  formation  in  the  counties  mentioned.  It  is  alone  sufficient 
to  ^:s.  the  horizon  of  a  layer.  The  sponges  are  also  of  common 
occurrence,  especially  the  one  from  which  the  formations  takes 
its  name.  This  is  quite  as  useful  as  the  little  crinoid.  Cya- 
thophyllum  Shumardi,  Petraia  Waynensis,  species  of  JSucalyp- 
tocrinus^  Calceola  Tennesseensis,  and  Lampterocrinus  Tennesseen- 
sis,  are  common  and  characteristic  forms. 

« Dio Silurische  Fauna  I>e8   Weatlichen  Tennessee;  Eine  PalfDontologischeMonoo 
graphie  von  Dr.  Ferdinand  Roemer ;  Breslau,  1860. 
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810.  Below  is  preBentad  a,  group  of  figures*  represanticg  BOme  of  the 
foMllB,  which,  Id  tbe  State  of  Kew  York,  are  found  in  the  Niagara  Forma- 
tion,  tbe  equivnleut  of  our  Meniscus  Bed.  Most  of  these  have  not  been,  a« 
jet,  observed  in  Tenoessee.  Strophomenartiffoia  (Fig.  11)  is  quite  n common 
specifo,  and  what  is  unusual,  h  found  in  several  geological  horizons  out- 
side of  the  ane  we  are  conaidaring. 


Figa.  1, 2,  SpaifiT  lfuyarm*ia. 

"    3,  4,         "      aulcalua. 
Vig.  5,  Alrypa  Jtodottriata. 

'•     6,   Mtriala  ntUda. 

"     I,  Pcatammu  inlerplicataa. 


Fig    B,  Rhynehonella  euneala. 
"    B,  LtplotuBlia  ditpaTilii. 
"  10,   OrtliU  bilaba. 
"  11,  SlTophomtnarugoia, 
"  12,  Iitplana  traufvertidia. 


817.  I  have,  on  a  previous  page,  (see  §  711,)  given  a  section 
of  the  rocks  seen  in  tbe  bluff  at  and  above  Clifton,  on  the 
Teunesaee  River,  in  tbe  Dorthweetern  part  of  Wayne  County. 
Tbe  base  of  the  Meniacns  Limestone  in  this  section,  rests  upon 
strata  of  the  Naebville  Formation.  The  junction  is  well  seen, 
not  only  at  Clifton,  bat  for  aeveral  miles  below  that  place, 
along  the  eastern  bank  of  the  Tennessee  River. 

Below  I  give  a  gonoral  section  of  the  formations  in  this  part 
of  Wayne  County.  The  successive  beds  outcrop  along  a  line 
commencing  at  the  level  of  low  water  at  Clifton,  and  termi- 
nating nearly  four  miles  back,  at  the  top  and  on  the  end  of  one 
of  the  spurs  that  jut  out  from  the  high  lands  farther  east. 
(§  252.)  This  region  is  tbe  most  favorable  for  studying  the 
entire  Meniscns  Formation  that  has  come  under  my  observa* 

•  Taken  rrom  Dana's  Uaonal  ot  Oeologj,  page  3U. 
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tion.    The  strata  are  presented  in  the  section  in  their  natural 
order,  and  are  to  be  read  from  the  bottom,  upward. 

(6)  SiUee<nu  Group,    (Form.  8,0.) 

Caps  the  ridge  overlooking  the  Talley  of  Eagle  Creek ; 
strata  mostly  concealed;  loose,  cherty  masses  scattered 
over  the  surface,  and  containing  Carboniferous  fossils...    53  feet. 
(4)  Black  Shale  Group.    (Form.  7.) 

(6.)  Proper  black  shale,  mostly  replaced  by  bluish  and 
greenish  siliceous  shale,  (weathered  )  Eight  feet  at 
the  base,  interstratified  with  thin,  smooth,  fine- 
grained sandstones,  containing  individuals  of  Lin^ 
g%ila  svbspatuUUaf  42  feet 

(a.)  Fine-grained  sandstone,  highly  charged  with  the 
same  Lingula  as  above,  8  feet 

Entire  thickness  of  the  group 50  feet 

(3)  Lower  Helderberg.     (Form.  6.) 

Gray  crinoidal  limestone,  fossils  obscare  at  this  point. 
This  particular  bed  may  belong  below;  it  occupies, 
however,  the  horizon  of  well-marked  Lower  Helder- 
berg rocks  in  the  vicinity 25  feet 

(2)  Meniscus  Limestone.    (Form.  5,</.) 

(5.)  Sponge-bearing  Bed;  gray,  crinoidal,  and  argilla- 
ceous limestones,  many  of  them  glade-forming, 
highly  fossil iferous,  containing  sparsely  thin  layers 
of  chert     90  feet. 

(a.)   Variegated  Bed;  gray,  red,  and  mottled  limestones, 
interstratified;  many  layers  argillaceous;  Orthoce- 
rata  abundant  in  its  lower  part    Clifton  is  located 
in  part  upon  it    96  feet 
Entire  thickness  of  the  formation, 186  feet. 

(1)  NashmUe  Formation.    (Form.  4.) 
See  section  in  paragraph  711. 

818..  Sections  similar  to  this,  but  rarely  showing  the  base 
of  Nashville  rocks,  may  be  found  in  the  northern  part  of 
Hardin  County,  near  the  Tennessee  Eiver,  and  also  on  Har- 
din's, Indian,  and  Horse  Creeks,  and  on  some  of  their  princi- 
pal tributaries.  There  are  many  good  exposures  of  the  forma- 
tion on  these  large  creeks.  At  many  of  them  the  Helderberg 
rocks  are  absent,  and  the  Black  Shale  Group  rests  directly  on 
the  Meniscus  Limestone. 

819.  On  the  upper  part  of  Birdsong  Creek,  in  Benton,  and 
also  on  Big  Sandy,  in  the  southeastern  part  of  Henry,  sections 
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inclnding  the  Variegated  Bed,  -can  be  obtained.  Good  presen- 
tations occnr  on  Duck  liiver,  in  Hickman,  as  well  as  on  Cane 
and  other  creeks  of  the  same  county.  The  upper  part  of  the 
valley  of  Buffalo  Eiver,  in  Lewis  and  Wayne,  afford  many 
good  sections. 

820.  In  the  northern  part  of  Sumner  County,  at  the  point 
where  the  Gallatin  and  Glasgow  Turnpike  ascends  the  ridge 
and  leaves  the  Basin,  the  MenisciLS  Limestone  is  present  in 
considerable  volume,  there  being  about  120  feet  of  it.  The 
rocks  are  gray,  and  bluish-gray,  crinoidal  and  argillaceous 
limestones.  The  middle  portion  and  the  lower  part  of.  the 
upper  portion,  abounds  in  individuals  of  Pentamerus  oblongus 
associated  with    Caryocrinus  omatus,  and  other  Niagara  forms. 

821.  Below  is  a  section  of  the  formations  as  they  are  pre- 
sented in  the  bluff  at  Montgomery's  Mill,  in  Hickman 
County,  on  Piney  Kiver,  near  its  mouth. 

(4)  QraveUbed  on  top  of  the  ridge. 

(8)  Siliceous  Orottp, 

(b.)  A  heavy  bed  of  compact,  gray^  metal-ringing  lime- 
stone ;  some  of  ite  upper  and  lower  layers  contain 
flinty  burs,  averaging  size  of  filberts;  rarely  show- 
ing cherty  bands.  This  mass  is  wholly  made  up 
of  finely  comminuted  crinoidal  remains.  It  is 
mostly  concealed  at  ttie  top  of  the  ridge  above  the 
mill,  but  at  Esquire  CurFs,  about  a  mile  distant, 
(where  it  is  125  feet  thick,  is  capped  with  alterna- 
ting layers  of  shale  and  chert,  and  rests  directly 
upon  the  Black  Shale,)  it  is  well  exposed.  185 
feet. 

(a.)  A  group  of  heavy  .cherty  layers  with  shales  and 
limestone.    45  feet. 

Thickness  in  all, 177  feet. 

(2)  Black  ShaU  Group. 

(c.)  Layer  of  «*  kidneys"  (?  782)  half  a  foot. 
(6.)  Black  Shale,  very  fetid,  8  feet 

(a,)  Fine-grained  sandstone,  6  to  12  inches. 

Entire  thickness, 9  feet. 

(1)  Menucus  Formation. 

{€.)  Mostly  compact,  gray,  sparry  limestone,  with  a  few 
feet  of  shaly  limestone  at  top.  Some  bands  are 
tinged  with  red,  80  feet. 
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(&.}  Marly  limestone,  loaded  with  fossils  and  yielding 
them  readily.  Contains  several  species  of  Euctt- 
lypiocrinuaf  Caryoerinui  omatut,  Plaiyottoma  Niaga- 
rensiSj  RhynchotieUa  TennetseensiSf  Spirifer  maero' 
pUurus^  etc.,  4  feet. 

(a.)  Gray  limestones,  inclining  to  be  marly;  at  base 
thin,  gray,  sparry  layers,  some  few  with  red  tinge; 
runs  down  to  water.    44  feet. 
Thickness  of  entire  forihation, ^  78  feet. 

822.  Mocks  of  Special  Use,  Minerals^  and  Agricultural  Fea- 
tures of  the  Meniscus  Limestone, — As  already  stated,  some  of 
the  variegated  erinoidal  layers  of  this  formation  are  a  fair 
marblCy  and,  indeed,  they  have  been  worked  as  such,  at  a  num- 
ber of  points.  Quarries  have  been  opened  on  Big  Sandy,  in 
the  southern  part  of  Henry  County,  in  a  region  where  a  local 
but  wide  dome  or  swell  in  the  strata,  brings  the  Varie- 
gated Bed  to  the  surface.  Localities  of  the  same  rock  occur 
on  Birdsong  Creek,  in  Benton  County.  In  the  more  southern 
counties,  Perry,  Decatur,  Wayne  and  Hardin,  where  the  Va- 
riegated Bed  has  its  greatest  presentation,  numerous  localities 
occur,  and  many  of  them  immediately  on  the  Tennessee  Eiver. 
This  rock,  though  a  fair  marble,  is  not  equal  to  the  best  of 
Hawkins  County. 

Building  material  of  good  quality,  is  found  at  many  points 
in  this  formation,  and  frequently  on  the  river,  thus  admitting 
of  easy  transportation. 

823.  After  passing  the  solid  rocks  of  the  Western  Valley, 
and  getting  upon  the  sands  and  clays  of  West  Tennessee,  it 
becomes  an  important  object  to  find  material  for  making  lime. 
The  Meniscus  and  Lower  Helderberg  limestones  are  the  ones 
drawn  upon  for  this  purpose.  Along  the  line  of  their  last  ap- 
pearance, are  many  points  where  the  rock  is  burnt  into  lime  to 
be  sold  and  carried  westward. 

824.  Galenite  (lead-ore)  is  found  occasionally  within  the  area 
of  this  formation  in  small  veins,  but  I  know  of  no  locality 
worthy  of  special  notice.  A  small  vein  is  said  to  cross  Cane 
Creek,  in  the  southwestern  part  of  Hickman  County.  It  could 
not  be  seen  at  the  time  of  my  visit.  Near  Montgomery's  Mill, 
the  locality  of  the  section  just  given,  pieces  of  galenite  have 
been  picked  up,  but  no  vein  found. 
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825.  On  the  glades  of  the  MeniscuB  Limestone  are  very 
generally  found  isolated  cubes,  and  cubo-octahedrons  of  pyrite 
(iron-pyrites.)  The  specimens  are  often  interesting.  Com- 
pound forms,  and  symmetrical  groups  of  crystals,  from  the 
size  of  a  walnut  to  that  of  one's  fist,  are  often  met  with. 

826.  The  limestone  of  this  formation,  like  the  Trenton  and 
Nashville  limestones  in  the  Basin,  afford,  occasionally,  cavities 
containing  petroleum.  At  Montgomery's  Mill,  on  Piney  River, 
and  from  rocks  at^  the  very  base  of  the  section  given  above,  is 
a  crevice,  from  which  a  black  looking  petroleum  has  been 
oozing  ever  since  1830.  It  was  first  observed  in  blasting  out 
the  foundation  for  the  mill.  Since  that  time  it  has  fre- 
quently been  gathered  for  medicinal  purposes.  The  oil  is,  per- 
haps, deeply  seated,  and  may  come  from  Nashville  rocks  which 
are  not  far  below.  A  boring  has  recently  been  made  at  this 
point,  but  with  what  success  I  am  not  informed. 

827.  The  topographical,  as  well  as,  to  some  extent,  the  agri- 
cultural features  of  the  Western  Valley  have  been  given  in  the 
First  Part  of  the  Report.  (Pages  104-110.)  As  a  whole,  the 
area  is  rough,  but  it  contains  numerous  rich  and  well  culti- 
vated minor  valleys.  The  large  creeks  in  Hardin  County, 
present  long  strips  of  good  land  based  on  the  limestones  of  this 
division.  So,  too,  with  the  creeks  in  Wayne,  Decatur,  Perry 
and  Hickman.  The  upper  part  of  Buffalo,  with  its  tributa- 
ries; of  Cane  Creek,  and  of  Duck  River,  below  Centerville,  the 
lower  parts  of  Piney  River  and  Beaver  Dam,  portions  of  the 
creeks  in  Benton,  with  many  others  in  the  counties  mentioned, 
have  lands  underlaid  by  the  Meniscus  limestones,  which,  to- 
gether with  the  alluvial  fiats  along  the  streams,  present  sites 
for  multitudes  of  productive  and  very  desirable  farms. 

828.  Below,  is  the  catalogue  referred  to  in  §  815.  No  spe- 
cies has  been  admitted  but  such  as  I  know,  or  have  good 
reason  to  think,  belong  to  the  Meniscus  or  Niagara  horizon. 
With  the  exception  of  a  very  few,  I  have  them  all  in  my  cabi- 
net, having  collected  them  myself  The  catalogue  includes 
all  of  Roemer's  species  with  but  two  exceptions.  One  of  these 
is  Orthis  biloba,  which  was  overlooked.  The  other,  Stropho- 
mena  euglypha.  Hall's  Strophodonta  punctulifera,  was  purposely 
omitted,  as  I  have  never  seen  it  outside  of  the  Lower  Holder- 
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berg  horizon.     I  might  add  that  several  of  the  trilobites  are 
doubtful  as  to  specific  relations. 

1.  Astylospongia  prcgmorsaj  Goldfnss,  (sp.,)  Monograph, page  8 

2.  Astylospongia  steUatimsulcata,  Roemer,  ''  ''  11 

3.  Astylospongia  indso-lohata^            "  "  "  11 

4.  PalcBomanon  cratera,                      •*  "  "  13 

5.  Astylospongia  imbricato-artictdata  "  "  "  12 

6.  Astrceospongia  meniscus,                 "  "  "  14 

7.  Stenopora  fibrosay  GoidfvLBBy  (sp.,) 

(calamopora  fibrosa)  "  "   20 

8.  Thecostegites  hemispJicBricus  Aoemor,  *'  "   25 

9.  Thecia  Swinderenana,  Groldfuss,  "  "   26 

10.  Heliolites  interstincta,  Linn.,  (sp.,)  "  "  23 

11.  P;a«mopora/oZW«,  Edwards  and  Haime,  '*  "  24 

12.  Salysites  catenularia^Jjinn.,  (Bf,y)  "  «<  25 

13.  Favosites  favosa,  Goldfoss,  (sp.,) 

(calamopora  favosa.)  "  ".  18 

14.  Favosites  Gothlandica,  Goldfuss,  (sp.,) 

Calamopora  Gothlandica.)  "  *'  18 

15.  Favosites  Forbesi,  Bd.  and  H.,  var.  discoidea, 

(Calamopora  Gothlandica  var.  discoidea)"  "   19 

16.  Favosites  Niagarensis,  Hall, 

;  (Calamopora  Gothlandica  var.,  etc.,)        "  *'  19 

17.  Favosites  cristata,  Edwards  and  Haime, 

(Calamopora  cristata)  "  "   20 

18.  CyafAopAyWum  iS^wmar(f I,  Edwards  AHaime,    "  "   27 

19.  Petraia  Waynensis,  Safford.   This  Volume,  pi.  H.,  Fig.  2 

20.  Petraia  Fanningana,      "  "  «        "     "      "    3 

21.  Aulopora  repens,  Walch  and  Knorr,   Monograph,  page  28 

22.  Alveolites  repens,  Hisinger,  "  •«     22 

23.  Cladopora    reticulata,    Hall,    Pal.  N.  T.  Vol.  II,  p.  141. 

24.  Fenestella  acuticosta,  Eoemer,  Monograph,  page  30 

25.  Caryocrinus  ornatus,  Say  "  "33 

26.  Apiocystites  Anna,  Safford, 

Much  like  Hall's  A.  elegans,  (Pal.  Vol.  II,  p.  243,) 

but  the  pectinated  apertures  are  on  the  edges  of 

the  plates,  and  those  of  each  pair  close  together. 

The  markings  on  the  body  plates  mostly  fine 
sharp  ridges. 

27.  Pentatrematites  Meinwardtii,  Troost,  (sp.,)  Monograph,  p.  60 
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28.  Saccocrinus  spedosus,  Hall,  Monograph,  page  42 

29.  Platyciinus  Tcnnesse^ww,  Eoemer,  " 

30.  Lampterocrinua  Tennesseensis,  Eoemer,  •* 

31.  Oytocrinus  Icevis  "  *' 

32.  Eucalyptocrinus  ccelatus^  Hall ; 

I  doubt  as  to  this  being  Hall's  species  '* 

33.  Eucalyptocrinus  ramifer^  Boemer,  " 

34.  Coccocrinus  bacca,  "  " 

35.  Synbathocrinus  Tetinesseensis,  ftoemer,  '* 

36.  Porteriocrinus  pisiformiSy  "  " 

37.  Cystocrinus  Tennesseensis,  *'  " 

38.  Jffaplocrinus  hemisphericus,  Troost ; 

(See  §  815.) 

39.  Calceola  Tennesseensis,  Eoemer, 

(The  same  as  0.  Americana,  Safford,  Amer.  Jonr. 
Sci.  II,  Vol.  XXIX,  p.  248.)   Monograph,  page  73 

40.  Strophomena  rugosay  Dalman,  (sp.,) 

(S.  dcprossa,)  «  *'     66 

41.  Streptorhyncus  subplanus,  Conrad, 

(Strophomena  pecten,)  '*  "  67 

42.  Orthisfissiplica,  Koemer,  «*  "  64 

43.  Orthis  hybrida,  Sowerby,  «  "  63 

44.  Orthis  elegantula,  Dalman,  '^  '<  62 

45.  Spirifer  crispus,  Hisinger,  Pal.  N.  T.,  Vol.  11,  p.  262 

46.  Spirifer  macropleuruSy  Conrad. 

(S.  Niagarensis  var.  oligoptycha,)  Monograph,  page  68 

47.  Atrypa  reticularis^  Linn.,  "     •        "     69 

48.  Atrypa  marginalise  Dalman,  "  "     69 

49.  Pentamerus  oblonguSy  Murchison,  (§  820,)  Silurian  System. 

50.  Pentamerus  Littonif  Hall. 

Hall  refers  this  to  the  Lower  Selderberg^  but  if  it 
be  the  species  I  think  it  is,  its  horizon  is  in  the 
upper  part  of  the  Meniscus  {Niagara)  Forma- 
tion. I  have  seen  it  at  a  number  of  localities ; 
Pal.  N.  T.,  Val.  Ill,  page  262. 

51.  Pentamerus  galeatus,  Dalm. 

This  is  a  Lower  Helderberg  species ;  but  it  also 
occurs  in  the  topmost  part  of  the  Meniscus 
lAmestonCy  Monograph,  page  73 

52.  Athyris  tumida,  Dalman,  *•  "    70 

Sig.  21.    Vol.  1. 
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53.  Ehynchondla  Wilsoni,  Sowerby, 

54.  Bhynchonella  Tenneeseensis,  Eoemer, 

55.  Platyostoma  Niagarensis^  Hall, 

56.  Platyceras  Nxagarenm^  Hall, 

(Acroculia  Niagarensis)  "  "    76 

57.  Cyclonema  Tennesseensis,  Eoemer ; 

(Turbo  Tennesseensis) 

58.  Orthoceraa  annulaium,  Sowerby, 

59.  Ceraurus  himucronatus^  MurchisoD, 

60.  Sphcerexochus  mirus,  Beyrich, 

61.  Dalmania  caudata^  BroDgniart, 

62.  Calymene  Blumenbachii,  BroDgniart, 

63.  Bumastus  Barriensis,  MurchiBOD, 
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Section  II. 

LOWER  HELDBBBERGj  FORMATION  VI. 

829.  This  formation  does  not  appear  to  occur  in  East  Ten- 
nessee. The  portion  of  the  State  to  which  it  appertains  is  the 
Western  Valley,  (§  250,)  and  a  narrow  belt  of  country  adjoin- 
ing this  on  the  east. 

830.  It  is  a  series  of  light-blue  limestones,  often  shaly,  highly 
fossiliferous^  frequently  containing  cherty  layers,  especially  in 
its  upper  part,  and  having  a  maximum  thickness,  so  far  as  yet 
observed,  of  70  feet. 

831.  The  formation  has  been  met  with  in  greatest  volume, 
for  the  most  part,  in  its  most  westerly  exposures,  as,  for  in- 
stance, in  the  vicinity  of  the  White  Sulphur  Springs,  in  the  south- 
em  part  of  Hardin  County,  and  within  a  considerable  area  in 
Henry  County,  commencing  at  the  mouth  of  Big  Sandy,  and 
extending  up  the  valley  of  that  stream  five  or  six  miles.  In 
the  southern  part  of  Benton,  as  well  as  in  Decatur,  it  is  also 
seen  well  developed  at  a  number  of  points. 

882.  The  areas  and  points  referred  to,  lie  in  a  narrow  strip  of  country, 
running  across  the  State,  and  contiguous  to  the  Tennessee  Riyer  on  ite 
west  side,  in  which  the  strata  of  all  the  older  formations,  from  the  Hash- 
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viUe  to  the  SUieeous,  inolusive,  are,  as  a  single  group,  suddenly  beveled  off, 
and  made  to  give  place  to  the  sand,  clay,  and  gravel  beds  of  West  Tennes- 
see, the  latter  overlapping  and  abutting  against  the  former.  (See  22  272 
and  326.) 

In  this  belt  any  one  of  the  older  formations  may  come  in  contact  with 
the  later  and  unconsolidated  beds  of  the  west,  a  circumstance  de- 
pending upon  the  comparative  elevation  of  the  formation,  and  its  local 
topography. 

833.  In  the  strip  mentioned,  many  clear  exposures  have 
been  observed,  presenting  sections  of  the  Helderberg  Lime- 
stone iVom  50  to  70  feet  thick,  and  in  some  cases  without  either 
the  top  or  the  bottom  of  the  formation  being  seen.  It  will  be 
safe  to  place  its  maximum  thickness  at  100  feet. 

834.  Passing  eastward  from  the  Tennessee  Eiver,  the  forma- 
tion is  found  (by  the  study  of  the  sections  exposed  in  the  deep 
valleys  cut  in  the  Highlands  by  the  streams,)  to  grow  thinner, 
and  to  become  more  or  less  fiagmentary  until  it  disappears, 
for  the  most  part,  before  reaching  the  Central  Basin.  Doubt- 
ful traces  exist  in  the  sections  on  the  west  side  of  the  Basin, 
(§  744,)  but  they  are  rare  and  hardly  note-worthy. 

835.  Along  the  valley  of  Duck  Eiver,  the  formation  scarcely 
reaches  Hickman  County.  In  the  valleys  of  Indian  and 
Hardin's  creeks,  in  Hardin  and  Wayne  counties,  it  occurs 
locally  in  thin  beds,  but  is  generally  wanting.  In  the  upper 
part  of  the  valley  of  Buffalo,  in  Wayne  and  Lewis,  it  is  absent; 
but  in  the  lower  part  of  this  valley,  in  Perry,  and  at  a  few  points 
in  Humphreys,  the  formation  is  well  presented,  and  loaded  with 
fossils.  It  is  seen  below  the  Black  Shale  at  the  foot  of  the  hill  at 
Linden.  Three  miles  below  Beardstown,  on  Buffalo,  it  measured 
30  feet  in  a  section  showing  both  the  Black  Shale  above  and  the 
Meniscus  Bed  below.  Twomiles  above  the  mouth  of  Buffalo,  by 
a  local  swell  in  the  strata,  it  is  brought  up,  and  is  exposed  in  a 
bluff,  showing  a  thickness  of  50  feet. 

There  is  also  a  good  presentation  of  Helderberg  rocks  in  the 
Wells  Creek  Basin,  in  Stewart  County.    (§§  364,  553.) 

836.  The  formation  at  most  points,  is  rich  in  fossils.  A  groop 
of  some  of  those  commonly  occurring  is  figured  on  the  next  page. 
All  the  species  represented  are  found  in  the  rocks  of  the  forma- 
tion in  the  State  of  New  York,*  and  most  of  them  in  the  same 

f  The  formation  is  well  deTeloped  in  the  Hdderberg  Mountains,  south  of  Albany,  in 
New  York,  and  hence  the  name  giren  to  it. 
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horizon  ia  Tennessee.  Two,  Spirifer  macropleurus  aaAPentame- 
rus  galeatus,  occur  with  us,  both  in  the  Helderberg  and  Henisciu 
formations.  In  the  latter,  Pentamerut  galeatus  is  found  at  the 
top  of  the  group,  while  S.  macropleurus  occurs  sometimes  at  a 
lower  level.  (§  821.)  The  individuals  of  both  spocieB  are 
nsnally  of  a  smaller  size  in  the  Meniscus  Formation  than  in  the 
Helderberg.  Merista  t  sulcata,  Strophomena  radiata,  and  Pen- 
tamxrus  psmdo-galeatus  have  not,  aa  yet,  been  identified  as  Ten- 


1.  Strophomena  radiata. 

2,  10.  Rhynehonella  eentrieoia. 
3, 11.  Pattamenu  galtatua. 

4,  &.  Penlamtnu  ptudo-gaUalui. 


6.  BaUmia  angularu. 

7.  Mtriitat  auleala. 

8.  OrfAu  varica, 

9.  Sptrifer  maxropleiiTV 


13.  Meriaia  lavu. 

837.  Below  is  given  a  list  of  such  species,  from  among  tboae 
collected  by  the  author  from  the  Helderberg  rocks  of  Tennes- 
see, ashave  been  identified  with  described  forms.  Before  pre- 
senting this  list,  however,  it  will  be  well  to  call  attention  to 
some  of  the  principal  localities,  and  to  their  character. 
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838.  There  are  two  classes  of  these  localities.  The  first  in- 
cludes a  number  occurring  at  points  where  no  other  rocks,  bo- 
low  the  Black  Shale,  but  those  belonging  to  the  Helderberg 
Formation,  are  present.  The  second  includes  certain  localities 
at  which  the  junction  of  the  Helderberg  with  the  underlying 
Meniscus  (Niagara)  limestones  is  seen,  and  at  which,  too,  it  is 
frequently  difficult  to  point  out  the  plane  of  separation.  The 
lithological  character  is  much  the  same,  and  the  two  formations, 
in  some  regions,  appear  to  run  into  each  other.  Certain  beds 
occupying  the  horizon  of  junction,  do  contain,  more  or  less* 
both  Helderberg  and  Niagara  species.  I  have  designated  the 
localities  by  capital  letters,  and  it  has  always  been  made  a  point 
to  mark  every  specimen  collected  with  the  letter  of  its  locality. 

Below  are  the  localities,  each  with  its  letter,  which  present, 
below  the  Black  Shale  when  occurring,  Helderberg  rocks  alone : 

889.  (A)  A  locality  in  Henry  county,  on  Big  Sandy,  about  five  miles 
above  its  mouth,  at  Williams'  Mill.  About  fifty  feet  of  bluish  limestone 
are  exposed ;  all  shaly,  excepting  a  few  layers  of  gray  limestone  at  top. 
On  the  surface  above  the  limestone,  are  loose,  angular,  flinty  masses,  con- 
taining the  fossils  of  the  rock  below,  and  derived  from  cherty  layers  not 
seen.  The  bluff  is  capped  with  a  bed  of  orange-colored  sand  and  gravel 
belonging  to  the  later  formations. 

840.  (B)  A  locality  similar  to  the  last,  on  a  tributary  of  Birdsong  Creek, 
in  the  southern  part  of  Benton  County. 

841.  (W)  White  Sulphur  Springs,  near  the  Tennessee  river,  in  the 
southern  part  of  Hardin  County.  The  establishment  is  located  upon  the 
upper  part  of  the  Helderberg  rocks,  and  from  them  the  sulphur  water  of 
the  springs  issues.  Masses  of  chert,  containing  the  fossils  of  the  formation, 
are  found  abundantly  on  the  surface.  About  a  mile  from  the  Springs,  on 
the  opposite  side  of  the  river,  is  a  bluff,  two  or  more  miles  in  length,  at 
the  base  of  which  the  Helderberg  rocks  are  exposed.  The  following  is  a 
section  at  a  point  opposite  the  springs : 

(4)  Top  of  hill  above  the  bluff  capped  with  aand  and  gravel, 
in  good  part  cemented  into  9kferruginotu  ecnglomerate, 
(8)  Siliceous  Oroup  (Form.  8,a.) 

(b)  A  leached  mass,  consisting  of  cherty  layers,  with 

chalky-looking  shale  between,  10  to  12  feet, 
(a)  Fine-grained,    sky-blue,     calcareo-siliceous  rock, 
(''water-lime",)  weathering  into  siliceous  shale, 
65  feet. 

Entire  thickness, ^ 75  feet. 

(2)  Black  Shale  Oroup.     (Form.  7.) 

Nearly  wanting  at  this  point ;  represented  by  a  fetid 
sandstone,  with  slaty  seams 8  feet. 
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(1)  Helderberff  Limeatone.  (Form,  6.) 

Bluish  limestone,  abounding  in  chertj  nodules  and  lay- 
erSi  and  running  down  to  the  water's  edge  ;  all  fos- 
siliferous.  The  limestone  has,  at  its  top  and  base, 
thick-bedded  layers 68  feet. 

842.  (P)  On  Buffalo  river,  in  Perry  county. 

843.  At  the  following  localities  both  Helderberg  and  Menis- 
cus (Niagara)  rocks  are  seen,  or  else  there  is  presented  a  bed  of 
limestone  immediately  below  the  Black  Shale  horizon,  and 
above  the  Meniscus  layers,  having,  in  paleontological  features, 
a  more  or  less  mixed  character. 

844.  (C)  A  locality  near  Bsq.  A.  B.  Gant's^  on  Indian  Creek,  in  Wayne 
County,  fourteen  miles  from  Waynesboro,  and  twenty-two  from  Savannah.* 
The  fossils  in  column  G  of  the  list,  are  from  this  locality,  and  from  lime- 
stones within  20  feet  of  the  Black  Shale  rocks.  The  section  at  the  partic- 
ular point  is  as  follows: 

(4)  Black  Shale  Qroupf  represented  by  its  lowest  member — ^the 

sandstone. 
(8)  A  layer  of  gray  limestone,  containing  the  fossils  of  column 

C,  which  are  silicifled • « 10  feet. 

(2)  Spaee^  rocks  not  seen • 8  feet. 

(1)  Argillaceous  limestone  at  the  foot  of  the  hill,  which  may 

be  referable  to  the  Meniscus  Formation 6  feet. 

845.  I  introduce  here  a  general  section  of  the  formations  as 
they  occur  in  the  valley  of  Indian  Creek,  in  the  vicinity  of  Esq. 
Gant*s,  and  of  Cravens*  Mills,  a  short  distance  below. 

(4)  Silieeout  Oroup. 

Caps  the  hills  on  both  sides  of  the  valley ;  not  well 
seen  at  top,  but  its  liberated  cherty  fossiliferous  masses 
are  plentifully  scattered  over  the  surface ;  occasionally 
a  specimen  of  Lithottrotion  Canadense  is  met  with ; 
lower  part,  a  bed  of  heavy,  cherty  layers,  interstratifled 
with  limeston)B  and  shale. 
Thickness,  from  a  few  feet  to..... 250. 

(8)  Black  ShaU  Qroup, 

(6)  Fine,  blue,  calcareo-siliceous  rock,  weathering  into 
shale,  and  alternating,  especially  in  its  lower  part, 
with  thin,  fine-grained  sandstones ;  abounds  in  the 
lingulsB  of  the  group;  maximum  thickness  about  60 
feet. 


«  I  take  this  opportanity  of  expressing  tht  thanks  to  my  friend  and  former  pnpil,  A. 
B.  Gant,  Jr.,  now  liTing  in  Texas,  for  valaable  assistance  rendered  me  in  my  investi^- 
tions  on  Indian  and  Eagle  creeks.  Mr.  Gant  has  discovered  sereral  most  interestmg 
localities  of  fossils  in  both  Wayne  and  Hardin  counties. 
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(a)  Fine-grained,  bituminous  sandstone,  contains  lin- 
gulflB,   and  generally   forms  a  ledge,  more  or  less 
prominent,  along  the  slopes,  8  to  12  feet. 
Thickness  entire.. • 70  feet. 

(2)  Belderberg  Limestone, 

Does  not  differ  essentially,  in  lithological  character, 
from  the  rooks  below;  eastward,  runs  out;  same  as  8, 
in  last  section ;  thickness  variable ;  maximum  about    35  feet. 

(1)  Meniseut  Limetione,] 

From  4  to  6  feet  at  top ;  rock  compact,  forming  a  ledge, 
as  at  Craven's  Mills. 

Next  below,  sparry,  crinoidal  limestone;  some  of  it 
thin-bedded ;  all  more  or  less  ioclined  to  crumble  and 
form  gravelly  places ;  contains  Aatrcsospongia  meniteus^ 
CaryoerinuB  omatuSf  ^c.  Including  the  rock  of  the 
ledge,  it  is  the  Sponge-bearing  member,  with  a  max- 
imum thickness  of  65  feet. 

Below  this,  again,  are  about  20  feet  of  the  Variegated 
Bed,  red  and  gray   limestones  alternating,  which 
takes  us  to  the  bottom  of  the  creek.    These  rocks  are 
well  seen  at  Craven's  Mill, 
Thickness  entire,. ^ 85  feet. 

846.  Two  and  a  half  miles  west  of  Esq.  Gant's,  is  a  bed  (m)  25  feet 
thick,  well  filled  with  Niagara  corals,  and  separated  ^from  the  base  of  the 
Black  Shale  Group  by  10  feet  of  gray  limestone. 

847.  (S)  A  locality  in  Hardin  county,  at  Col.  Smith's,  nine  miles  from 
Savannah,  on  the  Waynesboro  road.  The  fossils  come  from  a  bed  about  20 
feet  thick. 

848.  (D)  Bath  Springs,  in  the  southern  part  of  Decatur  county.  These 
fossils  are  from  a  bed  twenty  feet  thick,  followed  below  by  a  hard  lime- 
stone, three  feet  in  thickness,  forming  a  ledge.  Below  the  ledge  are 
eighteen  feet  of  shaly  limestone,  containing  A.  mmitctia^  ^e.  This  is  un- 
derlaid by  variegated  limestones  at  the  bottom  of  the  hill. 

849.  In  the  table  a  column  is  appropriated  on  the  right,  to 
each  of  the  localities  mentioned.  The  arrangement  will  en- 
able the  reader  to  see  the  range  of  the  species,  and  the  bet- 
ter to  appreciate  how  they  are  associated.  The  age  of  the 
rocks  at  the  localities  C,  S,  and  D,  respectively,  is  debatable. 
It  may  be  found  desirable,  upon  further  investigation,  to  refer 
these  beds  to  the  Niagara  horizon. 

I  take  this  opportunity  of  acknowledging  the  kindness  of  Prof.  James 
Hall,  in  aiding  me,  personally,  in  the  determination  of  many  of  the  fossils 
in  the  following  list.    And  I  must  add  here,  that  his  great  work  on  the 
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P«leontology  of  New  York,  uid  indeed  1  might  say,  on  thi  PaleoDtolog; 
of  America,  luu  been  tha  foandation  of  the  moat  that  bu  been  done  to- 
wtida  the  making  out  of  the  Paleozoic  formation!  of  Tennouee. 
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850.  There  U  nothing  special  to  add  with  reference  to  the 
agricultoral  features  of  the  formation.  In  connection  with  the 
Meniscus  Limestone,  it  presents  some  desirable  farming  areas. 
It  might  have  been  included  with  the  Meniscos  Formation, 
when  speaking,  in  a  previous  paragraph,  of  the  agricultoral 
features  of  the  latter. 

So  far  as  I  know,  it  does  not  contain  any  minerals  of  impor- 
tance. 
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CHAPTER  X. 

THE  BLACK  SHALE;   FORMATION  VII. 

851.  This  formation  is  sometimes  denominated  the  Black  Shale. 
Although  comparatively  very  thin  it  is,  on  sbveral  accounts,  one  of  the 
most  interesting  formations  in  the  State.  It  is  wonderfully  persistent, 
appearing  in  place,  with  rare  exceptions,  whereyer  its  horizon  is  presented 
at  the  surface.  It  outcrops  on  that  old  ffuif  shore,  the  western  hoveled 
slope  of  the  older  forlnations  of  which  we  have  spoken,  ({  832,)  and  it  ap- 
pears at  the  other  end  of  the  State,  under  the  brow  of  Chilhowee  Mount- 
ain. (§801.)  It  is  the  geologist's  plane  of  reference,  as  well  as  puzzle, 
the  would-be  coal  digger's  ignia  /atutu^  a  source  of  mineral  waters,  the 
alum  and  coperas  maker's  stock,  an  oil-schist  and  a  pyroschist. 

852>  The  characteristic  and  principal  mass  of  this  formation 
is  a  nearly  black,  bituminous,  rather  tough  shale,  or  slate, 
which  can  frequently  be  obtained  in  plates  a  yard  or  more 
across.  This  shale  contains,  very  generally,  grains  and  nodules 
of  pyrite  scattered  through  its  mass.  At  some  localities,  the 
pyrite  occurs  most  abundantly  in  certain  layers  of  the  forma- 
tion, as,  for  instance,  at  the  top  or  bottom.  The  presence  of 
bituminous  matter  is  also  characteristic.  The  shale  generally 
contains  so  much  of  this  as  to  be  readily  ignited,  and  to  burn 
for  a  while  with  considerable  energy  when  in  large  heaps,  or 
when  fragments  of  it  are  thrown  upon  glowing  coals.  For 
this  reason  it  is  sometimes  called  a  pyr0chist.  It  does  not,  how- 
ever, like  stone  coal,  burn  to  ashes.  The  bulk,  afler  burning, 
is  the  same  as  before,  their  being  little  else  consumed  beside  a 
small  per  centage  of  bituminous  matter.  It  loses,  however, 
its  color,  by  the  process,  the  mass  becoming  reddish  gray.  It 
is  often  taken  as  an  indication  of  stone  coal,  and,  in  Tennessee, 
thousands  of  dollars,  and  a  vast  deal  of  enterprise,  have  been 
wasted,  in  drifting  into  it. 

853.  The  shale  yields  by  distillation  in  close  vessels,  from 
one  to  fifteen,  or  even  twenty  per  cent,  of  oily  matter  allied  to 
petroleum,  and  can  be  used  as  a  source  of  oils  for  illuminating, 
lubricating,  and  other  purposes. 
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854.  West  of  the  Cumberland  Table-land,  in  most  of  the 
counties^  the  formation  does  not  consist  alone  of  the  character- 
istic Black  Shale.  The  latter  has  here,  at  its  top,  a  thin  layer 
of  argillaceous,  very  fetid,  concretionary  bodies,  which  I  have 
sometimes  called  kidneys,  a  name  which  has  already  been  used 
with  reference  to  them.  These  bodies  are  round,  oval,  kidney- 
shaped,  and  usually  more  or  less  flattened.  They  vary  in  size 
from  that  of  a  peach-stone  to  thick,  cake-like  masses  two  feet 
across,  and  occur  packed,  often  closely,  with  bluish  shale,  in  a 
layer  from  two  to  twelve  inches  thick.  The  kidneys  vary  in 
size  with  the  thickness  of  the  layer.  These  bodies  have  been 
mentioned  in  the  sections  given  respectively  in  paragraphs 
729,  732  and  821. 

855.  In  addition  to  the  kidneys  at  its  top,  the  shale  has  im- 
mediately below  it,  very  generally,  a  dark-gray,  bituminous, 
fetid  sandstone,  usually  fine-grained,  and  from  a  few  inches  to 
15  feet  in  thickness.  In  Wayne,  Hardin,  and  in  the  south- 
western part  of  Lewis,  this  sandstone  is  often  thick  enough  to 
be  quite  conspicuous,  forming  ledges  along  the  slopes  of  the 
hills,  and  sometimes  small  local  plateaus. 

856.  In  the  counties  mentioned,  it  is  frequently  the  only 
representative  of  the  group,  the  kidneys  and  the  Black  Shale 
being  absent  or  replaced  by  it.  Thus  it  is  on  Green  Biver, 
below  Waynesboro*,  where  the  sandstone  is  from  ten  to  fifteen 
feet  thick,  with  the  blue  shale  of  the  Siliceous  Group  above, 
and  the  Meniscus  Limestone  immediately  below.  In  the  sec- 
tion, also,  near  the  White  Sulphur  Springs,  in  Hardin  County, 
(§  841,)  the  sandstone,  for  the  most  part,  represents  the  group. 
On  Indian  Creek,  in  the  region  of  Esquire  6ant*s  and  Craven's 
Mills,  (§  845,)  the  Black  Shale  appears  to  be  represented  by  an 
alternation  of  blue  shales  and  thin,  fine  sandstones,  resting 
upon  the  lower  member.  (See  also,  §  817.) 

857.  North  and  east  of  Wayne,  Hardin  and  Lewis,  the 
sandstone  below  the  Black  Shale  is  not  as  thick,  in  fact,  it  very 
often  measures  but  the  fraction  of  a  foot.  At  Montgomery's 
Mill,  (§  821,)  it  hardly  reaches  twelve  inches,  and  at  numerous 
other  points  it  is  but  three  or  four. 

The  sandstone  is  seen  in  place  on  the  eastern  side  of  the 
Cumberland  Table-land  in  the  section  on  the  Chattanooga 
Bailroad,  above  Lookout  Station.  (§  779.) 
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858.  This  rock,  in  addition  to  the  Lingula  of  the  shale,  fre- 
quently contains  multitudes  of  individuals  of  a  minute  globu- 
lar spiral  shell,  which  has  not  been  studied.  It  also  shows  oc- 
casionally, fragmentary  remains  of  plants,  and  certain  curious 
bodies  not  understood. 

859.  The  following  section  presents  the  Black  Shale  Forma- 
tion in  its  triple  character.  It  was  taken  in  Wayne  County 
at  T.  A.  White's  Mill,  on  Buffalo  Eiver,  a  point  a  few  miles 
below  the  mouth  of  Green  River.  The  section  also  shows  the 
total  absence  of  Helderberg  rocks  at  this  locality,  which,  by 
the  way,  is  the  case  on  Buffalo  and  Green  Bivers,  east  and 
south,  respectively,  from  the  region  of  the  mill.  The  character 
of  the  Siliceous  Group  above  the^lack  Shale,  is  also  illustrated 
to  some  extent. 

(4)  A  thin  bed  of  Oravel  (water-worn  pebbles)  on  top,  with 
some  loose,  angular  chert.  The  gravel  is  found  at  the 
top  of  all  the  high  ridges  in  this  region.  Specimens  of 
Zfitho  strotion  Canadense  (not  water-worn)  are  also  found 
loose  on  the  surface. 

(8)  SUiceaua  Group, 

Bocks  concealed,  surface  covered  with  small,  angu- 
lar, cherty  masses,  199  feet  to  top  of  ridge. 
Bluish  shale  with  layers  of  chert,  15  feet. 
Bluish  shale,  24  feet. 

In  all, 288  feet 

(2)  Black  Shale  Ch-oup. 

(e.)  Layer  of  kidneys,  6  inches. 
{b.)  Black  Shale,  2  feet. 

(a.)  Sandstone,  at  top  thin  bedded,  surfaces  abound- 
ing in  LififfukBf  9  feet. 

In  all, lljfoct. 

(1)  Meniscus  Limestone,    (Niagara.) 

Gray,  mostly  crinoidal  limestone ;  contains  the  charac- 
teristic Saplocrinua  hemispherieus  immediately  below 
the  sandstone ;  thickness  down  to  the  water, 67  feet. 

860.  The  Black  Shale  Group  is,  as  the  sections  already  given 
indicate,  of  variable  thickness.  Its  maximum  is  in  the  East 
Tennessee  Valley  where  it  is  often  100  feet,  and  at  some  locali- 
ties more. 

In  Middle  Tennessee,  including  certain  bluish  shales,  as  in 
the  Indian  Creek  section,  (§  845;)  its  thickness  rises  as  high  as 
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70  feet.  Excluding  these,  it  rarely  reaches  50.  The  Black 
Shale,  itself,  is  of  all  thicknesses,  below  50,  averaging,  perhaps, 
about  25  feet.  In  some  parts  of  Wayne  and  Hardin  counties, 
it  is  as  we  have  seen,  entirely  wanting. 

Including  the  sandstone,  however,  or  taking  the  group,  I 
have  never  found  it  absent  from  its  proper  horizon  but  at  one 
point,  and  that  is  at  the  foot  of  the  *^  big  hill,"  five  miles  from 
Mount  Pleasant,  on  the  Waynesboro'  road.  Here  the  siliceous 
cberty  layers,  rest  directly  on  Nashville  rooks,  all  intervening 
formations  being  absent.  Very  soon,  however,  to  the  right 
and  left,  both  the  Black  Shale  and  the  Meniscus  Limestone, 
come  in. 

861.  The  Black  Shale  Group  is  usually  characterized  by  the 
presence  of  a  lingula  which  is  doubtless  Jj,  subspatulata  of 
Meek  and  Worthen.  (Geol.  of  Illinois,  Vol.  Ill,  p.  437.)  Their 
figure  is  that  of  a  large  sized  specimen.  In  addition  to  this, 
there  appears  to  be  another  species.  A  discina  also  occurs  in 
the  black  shale.  I  have  also  met  with  a  species  of  chonetes,  as 
well  as  beautiful  specimens  of  wood  converted  into  pyrites. 
The  fossiliferous  character  of  the  sandstone  has  been  spoken  of 
above.     (§  858.) 

862.  The  lateral  extent  of  the  Black  Shale  has  been  referred 
to  in  §  323.  In  the  Valley  of  East  Tennessee  it  is  often  asso- 
ciated with  the  Dyestone  and  Siliceous  groups  in  the  Dy estone 
Eidges,  forming,  with  them,  the  trio  of  which  I  have  spoken, 
(§  783.)  It  is,  however,  frequently  wanting  in  these  ridges, 
being,  with  the  Siliceous  Group,  cut  off  by  the  faults.  (Com- 
pare §§  509-511.)  The  extreme  southeasterly  outcrop  of  the 
Black  Shale  is  near  Montvale  Springs.  (See  §801.)  There  is 
a  long  outcrop  of  it  at  the  southeastern  base  of  Clinch  Moun- 
tain, forming  Poor  Valley. 

868.  In  Hawkins  county,  to  the  southeast  of  the  mountain  mentioned, 
the  great  fault,  which,  in  Tennessee  at  least,  lies  not  far  f^om  the  base  of 
Clinch,  throughout  its  whole  length,  bends  in  a  bow  considerably  to  the 
east,  allowing  the  presence  of  an  interesting  synclinal  trough,  several 
miles  wide,  holding  Lower  Carboniferous  strata.  On  the  northeast  side  of 
this  synclinal,  the  Black  Shale  comes  up,  and  forms  the  outc^p  in  Poor 
Valley.  On  the  southeast  side,  the  formation  outcrops  in  a  curving  and 
broken  line,  running  not  far  from  the  western  and  northern  base  of  the 
Devil's  Nose. 

864.  At  a  point  on  this  outcrop  of  the  Black  Shale,  about  six  miles  in  a 
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northwesterly  direction  from  Bogeraville,  a  shaft  was  sunk,  a  number  of 
years  ago,  for  copper.  The  copper  was  not  found,  as  might  have  been  an- 
ticipated, but  the  shaft  soon  became  filled  with  strong  alum-water,  and  is 
now  a  medicinal  well  of  considerable  reputation. 

865.  Linear  outcrops  of  the  Black  Shale  skirt  the  Dyestone 
rocks  in  Po well's  Mountain,  Newman's  Bidge,  and  in  White 
Oak  Mountain.  Sneedville,  as  we  have  seen,  is  located  upon 
it.  (See  §§  753-774.)  As  to  its  occurrence  in  the  Dyestone 
Bidges,  and  its  manner  of  outcrop  in  East  Tennessee,  from  be- 
neath the  Carboniferous  limestones  of  the  Table-land,  including 
Lookout  Mountain  and  Walden's  Bidge,  see  §§  756,  770,  785- 
791,  and  the  diagrams  on  pages  139, 142, 190,  208,  as  well  as  the 
Map. 

866.  In  Middle  Tennessee,  the  Black  Shale  outcrops  all 
around  on  the  slopes  of  the  Central  Basin,  and  on  the  slopes  of 
the  high  ridges  within  it.  It  is  brought  down  lower  in  the 
hills  on  the  west  side  of  the  Basin  than  it  is  on  the  other,  and 
even  sinks  below  the  level  of  the  Cumberland  and  Duck  rivers, 
before  re-appearing  in  the  Western  Valley.  It  forms,  by  its  out- 
crop, one  of  the  concentric  rings  around  the  central  area  of  the 
Wells  Creek  Basin.  (§§  364,  553.)  Its  position  in  relation  to 
other  formations  in  Middle  Tennessee,  has  been  illustrated  in 
a  number  of  sections,  to  which  reference  may  be  made.  See 
§§729,  732,  831,  and  the  Map. 

867.  The  diagram  on  next  page  presents  a  section  running 
quite  across  the  Central  Basin,  from  TuUahoma,  through  Mur- 
freesboro'  and  Nashville^  to  the  summit  of  the  steep  grade  above 
Baker's  Station,  on  the  Edgefield  and  Kentucky  Bail  road. 
(§  732.)  It  illustrates  both  the  geological  and  topographical 
features  of  the  Basin.  The  section  has  already  been  referred 
to  several  times,  and  is  especially  spoken  of  in  §  665.  It  ex- 
hibits clearly  the  position  the  Black  Shale  Group  holds  on  each 
side  of  the  Basin,  as  well  as  the  relation  it  sustains  to  the  other 
formations. 

868.  It  may  be  well  to  add  here,  that  the  diagram  illustrates  what  has 
heen  said  in  J  336,  and  especially  in  }  867,  as  to  the  elevation  of  the  strata  in 
Middle  Tennessee  in  a  dome.  In  i  886  the  summit  of  the  dome  is  stated  to 
have  heen,  before  denudation,  over  the  central  part  of  Rutherford ;  it  was 
rather  over  the  aouthem  part  of  this  county.    See,  also,  {}  208  and  209. 

869.  Minerals  of  the  Black  Shale^  and  what  it  may  he  made  to 
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yield.  The  principal  min- 
erals occurring  in  connec- 
tion with  the  Black  Shale, 
are  as  follows : 

(1)  Pyrite,  (Sulphuretof 
Iron  )  already  mentioned 
(§862) 

(2)  Bitumen,  (Asphal- 
tam )     The  ahale  is   im- 

"  pregoated  with  it,  (§  8B2.) 
J  Also  occurs,  rarely  pnre, 

in   thm  seams,   from  the 

eighth  of  an  inch  to  an 
,j  inch  m    thickness.     The 

bitnmen  of  these  shales  is 
ri  hardly  an  asphaltum,  be- 
'^  mg     generally,     perhaps, 

more  like  the  bitnmen  of 
^  cannel  coal. 

(3)  Felroleum,  oozes  from 
the  formation    at  a    few 

I  -|  *  *  po  nts  in  the  valley  of 
Cig-SJ  Obey  s  Biver,  in  Overton 
"tl^i  County 

(4)  Copperas,  in  eflSores- 
c            cencesand  incrustation  son 

the  shales  in  sheltered 
places — "rock  honses. " 
Local  ties  very  nnmeroDS, 
and  m  all  the  counties  in 
wh  ch  the  formation  ont- 

i  crops  to  any  considerable 
extent  This  mineral 
comes  from  the  docompo- 

e  sit  on  of  the  pyrite  in  the 

^  shale 

(5)  Alum,  both  iron  and 
potash  alum ;  the  first  most 
abundant.  This  mineral 
occurs    like    the   last,  in 

~-i  efflorescences  and  incrus- 
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tations  in  the  "rock  houses,"  and  quite  abundantly.  In 
many  of  these  places,  are  cart  loads  of  material,  made  up  of 
earth,  crumbling  shale,  copperas  and  alum.  The  localities  are, 
perhaps,  the  most  numerous  in  Jackson,  Overton,  Putnam, 
DeKalb,  Cannon,  Coffee,  Franklin,  Lincoln  and  Giles  counties. 

870.  The  Black  Shale  might  be  used  profitably  at  many 
points,  in  the  vicinity  of  the  railroads,  for  the  manufacture  of 
both  copperas  and  alum.  The  pyritein  the  rock  contains  both 
sulphur  and  iron,  and  when  moist  and  exposed  to  the  air,  spon- 
taneously changes  into  copperas.  When  this  change  takes 
place  in  contact  with  shale,  as  it  generally  does,  both  copperas 
and  alum  lire  formed.  The  shale  contains  alumina,  one  of  the 
essential  ingredients  of  alum,  and  the  pyrite,  for  the  most  part, 
supplies  the  others.  This' produces  an  iron  alum,  but  the  ad- 
dition of  potash  would  convert  it  into  common  alum.*  It  is 
not  proposed  to  give  the  details  of  the  process  by  which  the 
substances  mentioned  may  be  manufactured  from  the  shale. 
Any  one  interested  in  this  matter  can  find  these  in  Ure's  Dic- 
tionary of  Arts,  Manufactures  and  Mines,  and  in  works  on 
Chemical  Technology.  It  is  very  certain  that  alum  and  cop- 
peras could  be  manufactured  from  this  shale,  on  a  large  scale, 
in  Tennessee,  under  very  favorable  conditions  as  to  material 
and  its  accessibility. 

871.  Were  it  not  for  the  presence  of  pyrite,  which,  in  decom- 
posing, disintegrates  the  shale,  the  formation  would  be  a  source 
of  roofing  slate,  and  would  afford,  also,  smooth  and  very  large 
flags ;  but  the  mineral  that  makes  it  an  alam  and  copperas- 
producing  rock,  unfits  it  for  these  purposes.  For  the  same 
reason  it  is  worthless  as  a  building  material.  Stone-fences,  or 
walls,  built  of  it,  last  but  a  few  years.  They  crumble  down 
into  heaps  of  shaly  stuff,  which,  when  protected  from  the  rains, 
is  well  mixed  with  copperas  and  alum*  A  notable  instance  of 
the  worthlessness  of  this  rock  as  a  building  material,  is  seen  at 
Blount  Springs,  in  Alabama.  At  that  place,  a  number  of  years 
ago,  several  cottages,  for  the  accommodation  of  gaests,  were 
built  of  it.    In  1866,  the  writer  was  there,  and  the  slate  cottages 

*  Many  of  the  **  rock  houses*'  have  been  frequented  by  Indians  and  hunters,  some  of 
them,  perhaps,  regularly  inhabited.  This  has  been  the  means  o^  bringing  ashes,  and 
hence  potash,  into  them,  to  which,  perhaps,  the  formation  of  small  quantities  of  com- 
mon alum  are  due. 
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had  crumbled  into  just  such  heaps  as  those  mentioned,  and, 
where  sheltered,  were  ready  for  the  alum  maker. 

872.  An  interesting  circumstance  connected  with  the  Black 
Shale  is,  that  it  can  be  made,  as  stated  in  §  853,  to  yield  oils, 
suitable  for  illuminating,  lubricating,  and  other  purposes,  by 
distilling  it  in  close  vessels.  The  bituminous  (or  hydro-car- 
bonaceous) matter  in  the  shale  (§  852)  is  decomposed  by  the 
heat,  and  converted  into  the  oils,  which  are  diHtilied  over  and 
condensed  in  suitable  vessels.  The  richest  of  the  shales  will 
produce  from  thirty  to  forty  gallons  of  oil  to  the  ton,  but  ordi- 
narily they  yield  much  less  than  this. 

From  this  it  is  seen  that  the  Black  Shale  is  a  source  of  sup- 
ply of  *^  coal  oil,"  as  the  fluid  in  use  is  called  in  parts  of  Ten- 
nessee, to  fall  back  upon  when  the  petroleum  wells  are  ex- 
hausted. 

873.  Below  is  an  extract  taken  fi*om  the  Beport  on  the  GeoK 
ogy  of  Canadiia,  (1863,  p.  784,)  giving  an  account  of  the  pro- 
duction of  oil  from  bituminous  shales  in  that  country.  The 
shales  in  Bosanquet,  mentioned  in  the  latter  part  of  the  extract, 
are,  most  likely,  synchronous  with  those  of  the  Tennessee  Black 
Shale : 

In  1869,  works  for  obtaining  these  oils  were  erected  on  the  locality  of 
this  shale,  near  the  town  of  CoUingwood.  Twenty-foar  longitudinal  cast- 
iron  retorts  were  set  in  two  ranges,  and  heated  by  means  of  wood ;  of  which 
twenty-five  cords  are  said  to  have  been  required  weekly.  The  shale, 
broken  into  small  fragments,  was  heated  for  two  or  three  hours;  from 
eight  to  ten  charges  being  distilled  in  twenty-four  hours.  In  this  way,  it 
is  said,  from  thirty  to  thirty-six  tons  of  shale  were  distilled  daily,  and 
made  to  yield  250  gallons  of  crude  oil,  corresponding  to  about  three  per 
cent,  of  the  rock.  By  a  farther  continuance  of  the  heat,  a  small  addi- 
tional proportion  of  oil  was  obtained  from  the  shale ;  but  it  was  found 
more  economical  to  withdraw  the  charge  after  two  hours  and  a  half.  The 
bed  of  shale  available  for  the  purpose,  adjoins  the  works,  and  was  furnished, 
ready  broken,  at  twenty  cents  the  ton.  The  cost  of  crude  oil  from  the 
shale,  was  stated  by  the  manufacturers  to  be  fourteen  cents  the  gallon. 
When  rectified  and  deodorized,  it  gave  from  forty  to  fifty  per  cent,  of 
burning  oil,  and  from  twenty  to  twenty-five  per  cent,  of  pitch  and 'waste, 
the  remaining  being  a  heavy  oil,  fitted  for  lubricating  purposes.  After  two 
or  three  unsuccessful  trials,  and  the  repeated  destruction  of  the  works  by 
fire,  they  were  at  last,  in  1860,  got  into  successful  operation,  and  a  ready 
market  was  found  for  the  oils.  Data  are,  however,  wanting  to  show 
whether  the  enterprise  was  remunerative ;  and  it  was   after   some  time 
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abandoned,  partly,  it  is  probable,  on  account  of  the  competition  of  the  pe- 
trolium  of  Ennisklllen,  which  was  about  that  time  brought  into  market  in 
large  quantities,  and  at  a  very  low  price.  Should  it,  however,  at  any  time, 
be  found  advantageous  to  renew  the  experiment  of  distilling  the  bitu- 
minous shales  of  this  formation,  those  of  CoUiDgwood  offer  very  favorable 
conditions,  from  their  accessible  position,  and  also  from  the  ready  means  of 
transport  afforded  both  by  the  lake  and  the  railway. 

The  shales  of  the  Devonian  series  in  Bosanquet,  are  not  less  rich  in  com> 
bustible  materials  than  those  of  Collin gwood.  An  experiment  made  on  a 
small  scale,  gave  4.2  per  cent,  of  oil,  which  is  equal  to  about  ten  gallons  to 
the  ton  of  shale.  The  specimen  was  obtained  from  Gape  Ipperwash,  where 
a  section  of  twelve  or  fourteen  feet  of  the  shale  is  exposed.  They  here 
contain  so  mtich  organic  matter,  that  the  broken  shale,  which  forms  the 
shingle  of  the  beach,  is  said,  when  set  on  fire,  to  continue  burning  for  a 
considerable  time.  Large  portions  have  been  thus  burned,  and  have  as- 
sumed a  reddish  color.    These  shales  are  also  seen  in  Warwick  and  Brooke. 

873a.  The  Black  Shale  is  the  source  of  hundreds  of  "  Sul- 
phur Springs."  The  so-called  sulphur-water  is  water  impreg- 
nated with  Bulphuroted  hydrogen  gas,  one  of  the  substances 
resulting  from  the  decomposition  of  the  pyrite  (sulphide  of 
iron)  contained  in  the  shale.  The  sulphur-water  of  White's 
Creek  Springs,  in  Davidson  county,  of  the  Epperson  and  Bed 
Sulphur  Springs,  in  Macon,  Winchester  Springs,  in  Franklin, 
Elkmont  Springs,  in  Giles,  and  of  many  other  more  or  less  fre- 
quented places,  both  in  Middle  and  East  Tennessee,  flows  from 
this  formation. 

The  alam  well,  located  in  the  Black  Shale  in  Hawkins  County, 
has  been  mentioned.  (§  864). 

Sig.  22.    Vol.  !• 
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CHAPTER  XI. 

LOWER  CARBONIFEROUS;    FORMATION  VIII. 

874.  We  now  reach,  in  our  upward  progress,  a  great  group  of  strata  in- 
teryening  between  the  Black  Shale,  just  described,  and  the  Coal  Measures. 
This  group  is  mostly  limestone;  in  addition,  it  contains  beds  of  shale,  a 
few  sandstones,  and,  in  its  lower  part  especially,  heavy  layers  of  chert.  Its 
maximum  thickness  is  about  1200  feet. 

875.  It  has  been  foand  coQTenient  to  divide  this  formation 
into  two  groups,  as  follows : 

8,b.  Mountain  LinusUme^  the  greater  and  upper  portion,  the 
greatest  presentation  of  which  is  on  the  slopes  of  the 
Cumberland  Table-land. 

8, a.  SiMctouB  Qroup^  of  which  cherty  limestones,  calcareo- 
silioeous  rocks,  and  heavy  layers  of  solid  chert,  are 
quite  characteristic ;  forms,  often,  ridges  in  the  Eastern 
Valley,  and  plateaus  (the  Highlands)  in  Middle  Ten- 
nessee. 

This  division  is  the  most  useful  ihat  can  be  made,  so  far,  at 
least;  as  the  consideration  of  the  topographical  and  agricultural 
features  of  the  State  are  concerned.  Each  member  will  be  the 
subject  of  a  section. 


Section  I. 

THE  SILICEOUS   GROUP.     (8,a.) 

LOWER,  OB  FBOTSAir  MBMBZB — UFPEB,  OB  LITHOSTBOTION  BSD  ;   ST.  L0TTI8 
LIMB8T0KB — USEFUL  BOCKS,  MINBBAL8,  AQBICULTURAL  7BATUBZ8. 

876.  The  name  **  SilieeotM  Slratumj"  was  used  hy  Troost  in  his  Reports, 
and  was  intended  to  emhrace  ahout  the  same  rocks  aB  are  here  descrihed. 
The  epithet,  Silieeouaf  refers  to  the  fact  that  the  formation  contains,  very 
generally,  or  is  in  good  jfart  made  up  of,  siliceous  material  in  some  form 
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or  other.    This  material  may  be  chert,  fine  sandstonei   Bilico-calcareous 
rocks,  or  siliceous  shale. 

877.  The  Siliceous  Group  includes  the  two  following  mem- 
bers, the  lithological  characters  of  which,  as  observed  in  Middle 
Tennessee,  are  briefly  given. 

(b)  Lithostrotiorij  or  Ooral^  Bed;  this,  the  upper  part,  is  cherty  limestone, 
fossil iferous,  often  crinoidal,  sometimes  siliceous  and  argillaceous,  and 
everywhere  characterized  by  a  large  coral,  known  to  geologists  as  LithoM- 
trotion  Oanadcnae.  The  bed  is  the  equivalent  of  the  Si,  Louis  Limestone  of 
the  Missouri  geologists,  and  has  a  maximum  thickness  of  about  260  feet. 

(a)  ^A«  Lower^  or  Protean  Member  ;  a  series  of  strata,  silico-calcareous  in 
the  main ;  often  limestone ;  often  sky-blue,  silico-calcareous,  and  some- 
times argillaceous,  rock,  weathering  into  shale;  the  series  containing,  as  a 
characteristic  feature,  especially  in  its  middle  and  lower  portions,  heavy 
layers  of  chert,  ranging  in  thickness  from  an  inoh  to  two  feet,  and  alter- 
nating with  the  other  rocks  of  the  member.  In  addition,  the  series  holds 
layers,  and  locally  heavy  beds,  of  crinoidal  limestones. 

The  strata,  very  generally,  excepting  the  purer  limestones,  are  sparsely 
dotted  with  small  concretions,  usually  siliceous.  At  a  few  points,  well- 
formed  geodes,  lined  inside  with  quartz  crystals,  occur  of  considerable  size. 
Thickness,  in  general,  from  260  to  800  feet,  but  falling,  in  the  southern  part 
of  the  State,  below  this. 

878.  (a)  Lower,  or  Protean  Member. — I  have,  above,  briefly 
characterized  the  two  members  of  the  Group  as  they  are  pre- 
sented west  of  the  Cumberland  Table-land. 

The  lithological  features  of  the  Lithostrotion  Bed  are  com- 
paratively constant.  But  not  so  with  the  Lower  Member,  In 
some  sections  the  layers  of  chert  in  this  are  wanting,  as  at  Par- 
adico's  Hill,  on  the  Glarksville  road,  in  the  northwestern  part  of 
Davidson  county,  (§  246,)  where  the  mass  is  siliceous  and  ar- 
gillaceous limestone,  containing  small  calcareous  and  siliceous 
concretions,  and  running  down  into  bluish  shale.*  See,  also, 
§  732.  Again,  on  Obey  Eiver,  in  Overton  county,  near  the 
Kentucky  line,  the  rock  is  of  such  a  character  as  almost  wholly 

*  In  1846,  Dr.  D.  D.  Owen  and  Dr.  J.  O.  Norwood  made  the  following  section  at  this 
point  (Researches  among  the  Protosoic  and  Carboniferoas  Rocks  of  Central  Kentucky, 
Ac.,  p.  4.) 

(4)  At  top;  soil,  siliceous  beds,  and  nodules 77  feet. 

(3)  Fine  siliceous  rock,  with  segregations  of  impure  limestone 29  feet. 

(2)  Impure  argillaceous  limestone,  with  calcareous  concretions,  and  beds  of 
water-limestone,   passing  downwards  into  bluish  gray  argillaceous 

shale 178  feet. 

(1)  Top  of  Black  SJuue  at  the  foot  of  the  hill,  and  at  a  vertical  distance  below 

the  summit  of 284  feet. 
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to  weather  into  shale.  These  instances  are,  however,  excep- 
tional. The  chert-layers  are  generally  present,  and  outcrop  in 
the  upper  parts,  and  at  the  tops  of  the  hills  on  all  sides  of  the 
Central  Basin.  They  cap,  too,  the  highest  hills  and  ridges 
within  it.  As  presented  around  the  Basin,  the  Lower  Member 
of  the  Siliceous  Group  is  often  a  leached  mass  of  chert-layers, 
alternating  with  sandy  shale. 

879.  In  the  southern  part  of  the  State,  at  certain  points,  the 
member  is  cherty,  crinoidal  limestone,  resembling  the  Lithos- 
trotion  Bed  above.  In  fact,  going  southward,  the  lower  mem- 
ber becomes  thin,  and  below  Huntsville,  on  the  anticlinals  of 
Alabama,  the  two  members,  in  my  opinion,  become  one  bed, 
characterized  throughout  by  Lithostrotion  Canadense.^ 

880.  It  may  be  well  to  mention  here,  some  of  the  local  beds 

occurring  in  the  Lower  Member  of  ih^  Siliceous  Group  in  Middle 

Tennessee. 

Layers  of  gray  crinoidal  limeaUme  occur  at  many  points ;  Bometimes  these 
become  beds  from  ten  to  fifty,  or  more,  feet  in  thickness.  They  are  either 
pure  or  impure  limestone.  Such  beds  furnish  the  crinoids  of  White's 
Greek,  in  Davidson  county,  and  at  other  points. 

881.  In  Hickman  county,  on  Piny  River,  and  extending  northwesterly 
to  the  valleys  of  Sugar,  Tumbling,  and  other  creeks,  in  Humphreys,  is  a 
bed  of  current-formed,  metal-ringing,  bluish  gray  limestone,  made  up  of 
grains  of  comminuted  shells.  It  occupies  a  position  on,  or  near  the  Black 
Shale,  and  has  a  maximum  thickness  of  not  less  than  160  feet,  though  its 
thickness  is  generally  much  less.  The  bed  occurs  near  the  top  of  the  bluff 
at  Montgomery's  Mill,  and  represents  the  Siliceous  Group  in  the  section 
presented  at  that  place.  (See  {821.)  The  entire  bed  is  sufBciently  well 
characterized  in  what  is  said  of  it  in  the  section  referred  to.  The  bed  is 
seen  at  Yernon,  on  Piny.  It  contributes  not  a  little  to  the  agricultural 
value  of  the  Piny  Biver  Valley. 

882.  In  the  Cheekered^houte  bluff  on  the  Cumberland  Biver,  in  Stewart 
County,  mentioned  in  {  866,  the  layers  of  rock  are  separable  into  two 
groups ;  the  upper,  including  gray  and  crinoidal  limestone,  with  more  or 
less  chert  in  nodules,  and  from  200  to  260  feet  in  thickness,  is  the  Lithos- 
trotion Bed;  the  lower  is  a  bed  of  calcareous  rook,  full  of  burty  chert,  a 
thickness  of  150  feet  of  which  is  exposed  in  the  bluff.  The  upper  portion  of 
the  latter  rock,  aside  from  the  abundance  of  the  burs,  is  something  like  the 
metal-ringing  limestone  mentioned  in  the  last  paragraph.  The  thickness 
of  this  rock  is,  perhaps,  considerably  more  than  150  feet  It  occurs  at  a 
number  of  points  in  Stewart  County,  and  lies  not  very  far  above  the  Black 
Shale. 

*^  A  little  below  Gadsden,  in  Alabama,  I  have  seen  a  number  of  specimens  of  this 
coral  in  an  outcrop  of  the  Siliceous  chert,  very  near  the  Black  Shale. 
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883.  In  the  ooantiea  of  Wayne,  Lewis,  Hickman,  Humphreys,  and  in 
the  western  parts  of  Williamson  and  Maury,  the  base  of  the  Siliceous 
Group  often  presents  itself  as  a  pale  blue,  fetid,  calcareo-ailiceous  shale, 
alternating  in  layers,  more  or  lea?,  with  chert.  At  some  points  the  chert 
layers  are  numerous,  making  half,  or  more  than  half,  the  mass ;  then, 
again,  they  are  wanting  through  considerable  vertical  distances,  so  as  to 
leave  beds  of  shale,  without  chert,  from  ten  to  fifty  feet  in  thickness.  At  a 
few  points  beds  of  this  shale  occur  from  60  to  100  feet  in  thickness,  as  at 
Col.  Cooper's,  on  Swan  Creek,  in  Lewis  County,  where  it  is  nearly  or 
quite  100  feet,  and  without  chert.  The  shale  is  seen  in  Green  Biver,  at 
Waynesboro',  measuring,  a  little  below  the  town,  40  feet.  It  is  also  shown 
in  the  section  at  White's  Mill,  on  Buffalo.  (J  869.)  It  occurs,  however,  at 
numerous  localities.  The  shale  at  Paradice's  Hill,  (§  878,  note,)  may  be 
referred  to  it.  I  have  said  that  it  is  fetid ;  it  has  often,  however,  an  agree- 
able and  remarkable  aromatic  odor. 

This  shale  is  mainly  interesting  from  the  fact  that  it  contains  a  fauna 
which  has  not  been  much  studied,  and  in  which  species  of  DrUobitetj  Conv^ 
laricLf  AtrypOy  Disdna,  lAngulOy  Chonetetf  Leda^  PUurotomaria^  and  of  other 
genera,  occur. 

884.  In  much  of  the  region  between  the  Central  Basin  and  the  Western 
Valley,  especially  in  Lewis,  Wayne,  Perry,  Hickman,  Dickson  and  Hum- 
phreys counties,  the  Lower  Member  of  the  Siliceous  Group  often  presents 
itself,  as  a  stratified,  leached  maaa  of  soft,  pale-yellowish,  or  orange-gray, 
"porous  aandsUmej  which  can  be  easily  sawn  or  cut  with  an  axe.  Many  expo- 
sures, sometimes  great  bluflTs,  of  this  material,  occur  at  intervals  along  the 
water  courses,  the  original  rock  having  lost  its  calcareous  part  and  its  sky- 
blue  color  by  weathering. 

It  is  a  common  oircumstance,  in  traveling  through  the  region  mentioned, 

to  meet  with  a  farm-house  having  a  neat  chimney  built  out  of  square 
blocks  of  this  sandstone.  As  a  building  material  it  will  answer  well  for 
many  purposes.  Entire  houses  might  be  constructed  out  of  it.  After 
exposure  it  become  harder  than  when  first  quarried.  The  manner  of 
working  this  sandstone,  and  the  uses  made  of  it,  recall,  although  a  very 
different  rock,  the  ^*  rotten  limetione^^  of  Mississippi  and  Alabama. 

885.  The  "  chalk"  of  Wayne,  and  of  other  counties,  may  be  mentioned 
in  connectibn  with  the  sandstone  abovb.  The  rocks  of  the  formation,  and 
more  especially  the  chert,  instead  of  presenting  their  weathered  masses  in 
the  form  of  a  soft  sandstone,  often  afford  considerable  beds  of  a  harsh,  pul- 
verulent, white,  stratified  substance,  locally  called  chalk.  About  three 
miles  south  of  Waynesboro'  is  the  mouth  of  a  tributary  of  Green  Biver, 
which  is  known  as  Chalk  Greek,  so  named  on  account  of  the  occurrence 
of  the  chalky  substance  in  its  bed  and  along  its  banks.  The  *'  chalk"  is 
seen  for  three  or  four  miles  along  this  stream.  On,  beyond  this  valley, 
and  about  nine  miles  from  Waynesboro,  on  Fall  Branch,  a  tributary  of 
Indian  Creek,  an  exposure  of  80  feet  of  it  was  observed.  It  also  occurs 
in  the  heads  of  the  hollows  leading  down 'into  the  Talley  of  Beech  Creek, 
and  in  similar  positions  on  the  waters  of  many  other  creeks. 
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As  presented  in  the  banks  of  the  streams,  it  is  an  alternation  of  soft  and 
harder  layers,  mostly  white,  some  of  it  yellowish.  It  Is  mainly  silioeoot, 
and  layers  occur  showing  the  transition  from  chert  to  **chalk."  Oocatioa- 
ally  a  thin  layer  of  plastic  clay  occurs  with  the  others.  The  material  fre- 
quently resembles  kaoUn^  and  has  been  mistaken  for  it.  It  occurs  in  great 
quantities,  and  doubtless  will  be  put  to  some  useful  purpose.  If  the  oppor- 
tunity be  presented,  it  will  be  investigated  with  reference  to  its  economic 
relations. 

886.  This  Lower,  or  Protean,  Member  of  the  Siliceons 
Gronp,  is,  in  general,  equivalent  to  the  divisions  of  the  Lower 
CSarboniferoas  Limestone  lying  below  the  St.  Louis  Limestone. 
It  is,  perhaps,  more  especially  the  equivalent  'A  the  Keokuk 
Limestone;  it  contains,  however,  some  Burlington  forms. 
Below  are  some  of  the  species  occurring  in  this  member.  It 
was  my  intention  to  give,  so  far  as  possible,  a  full  list  of  all  the 
Lower  Carboniferous  species  that  have  been  met  with  in  Ten- 
nessee, but  want  of  time  prevents  it.  The  White's  Creek  Cri- 
noidsy  of  Troost,  are  from  this  formation,  but  few  of  them, 
however,  are  included  here.* 

(1)  Spiri/er  imbrex.  Hall.     'Occurs  immediaitly  above  the   Black 

Shale  below  Huggins's  Mill,  near  Manchester,  in  Coffee 
County,  associated  -wMh  ProduetuB  semireticulatut ;  also  in  the 
same  horizon  at  White's  Creek  Springs,  and  near  Col.  Bobin- 
son's,  on  the  Middle  Fork  of  Cold  Water,  in  Lincoln  County. 

(2)  Spirifer  tubcBquaUtf     Hall.      Sumner  County,    Louisville  and 

Nashville  Railroad  Tunnel. 

(8)  Spirifer  ienuieotiatus,  Hall  7    Same  locality  as  the  last. 

(4)  Spiri/er  tubarhieulariSj  Hall.     Tunnel  of  Louisville  and  Nash- 

ville Railroad;  and  also  Col.  Robinson's,  in  Lincoln  County. 

(5)  Spirifer  tubcutpidatui,  Hall.    Hawkins  County,  East  Tennessee. 

(6)  Spirifer  lineaiu3,  Martin.    {S. pteudolineattUf  Hall.)     Many  local- 

ities. 

(7)  OrthU  Michelini,  L^Eveille.    White's  Creek;    Col.  Robinson's, 

Middle  Fork  of  Cold  Water,  Lincoln  County. 

(8)  Platycera*  equUaiera  f  Hall.     Falls  of  Caney  Fork,  below  GoL 

Bossop's  house. 

(9)  Oranatocrinus  granulatus^  Roemer.      {O.  ddariforrm,  Troost.) 

Middle  Fork  of  Cold  Water,  Lincoln  County. 

(10)  Agaricocrintu    Amerieanu8,    Roemer.      (A,    tuberaeua,  Troost.) 

Cannon  County,  near  Woodbury ;  White's  Creek  Springs. 

*  On  moBt  of  the  specimens  of  the  specieB  enumerated,  I  hare  had  the  benefit  of 
the  opinions  of  Prof.  James  Hall,  A.  H.  Worthen,  and  Prof.  A.  Winchell,  and  to  these 
savans  I  express  my  obligations. 
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(11)  Aeiinoerinu8  eonieus,  Cassedy  and  Lyon,  (eonoerinua  iuhereu- 
lonia,  Troost.)  White's  Greek  SprlDgs;  Cannon  County  asso- 
ciated with  the  last. 

{12)  AeHnoeriniAs  yeuhviUcBj  Troost  White's  Creek;  Bidge  in  Sum- 
ner County. 

(13)  Aeiinocrinua  (Batocrinus)  magnifleus,  Cassedy  and  Lyon.  White's 

Creek. 

(14)  Aetinocrinus  [Dorycrinua)  OotUdi,  Hall.     Bidge  Sumner  County. 
(16)  Oyathocrinus  atellaiua,  Hall.    White's  Creek  Springs. 

(16)  Forbeaiocrinus  Meekij  Hall.    Same  locality  as  the  last. 

(17)  ForhuioeriniM  Saffordi,  Hall.    Near  White's  Creek  Springs,  in 

Davidson  County. 

(18)  Icthiocrinia  iiarcefonmSf  Troost.     White's  Creek  Springs. 

887.  Most  of  the  above  species,  occurring  out  of  Tennessee, 
are  Keokuk  forms.    Spirifer  imbrex  and   Orthis  Michelini  are 
found  in  the  Burlington  Limestone.     Spirifer  subcequcdis,  and 
S.  tenuicosiatus  are  Warsaw  forms,  and  the  latter  also  Keokuk.  . 
(See  table  at  the  end  of  this  chapter.) 

888.  (b)  Upper  Lithostrotion  Bed;  St  Louis  lAmestone. — 
Some  of  the  general  features  of  this  member  of  the  Siliceous 
Group,  as  it  is  presented  in  Middle  Tennessee,  have  been 
given  in  §  877.  The  chert  of  these  rocks  is  quite  characteristic 
as  well  as  the  large  corals. 

It  occurs,  for  the  most  part,  in  nodular  or  lenticular,  though 
often  rough,  masses,  and  not  in  extensive  layers,  like  the  chert 
or  flint  of  the  lower  siliceous.  Moreover,  it  is  usually  highly 
fossiliferous,  abounding  in  lace-like  bryozoa.  Whenever  the 
rocks  of  the  Lithostrotion  Bed  are  present,  the  surface  is  strewed, 
more  or  less,  with  loose,  half-decomposed  masses  of  chert,  from 
which  fossils  may  be  obtained.  The  soil  overlying  it  is  gen- 
erally red,  made  so  by  oxide  of  iron  liberated  in  the  de- 
composition of  the  cherty  masses.  And  here,  I  am  inclined  to 
think,  we  have  a  clue  to  the  source  of  the  iron  accumulated  in 
the  ore-banks  of  our  western  iron-region. 

889.  There  is  no  considerable  area  in  Middle  Tennessee,  pre- 
senting the  lower  rocks  of  the  Siliceous  Group,  in  which,  upon 
the  highest  points,  as  upon  the  ridges,  traces,  at  least,  of  the 
Lithostrotion  Bed  are  not  to  be  found.  It  is  a  very  common 
circumstance,  in  traveling  on  the  Highlands,  to  meet  with  the 
large  coral  (always  silicifled)  and  the  chert  characterizing  the 
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formation.  Evea  in  the  iireaa  where  allthelitnefitone  has  been 
leached  away,  some  of  these  are  often  left  to  tell  of  its  former 
presence. 

(7ia.  I.)  (Fia.  2.) 


Litkoilrotion   OmoJenaa 

Tbe  above  cuUsre  rapresentatiuns  of  the  large  coral  towbichreferance  ii 
to  frequently  m»de  in  this  lectioD.  Ptg.  1  is  a  Tiew  from  above,  showing 
ibe  oup-Iibe  ends  of  the  prismB;  6g.  2  is  «  lateral  view. 

(Taken  from  Daiia'i  Manual.) 

890.  This  bed  may  be  regarded  as  covering  an  area  nearly 
co-extensive  with  that  of  the  Highlands  of  Uiddle  Tennosaoe 
(page  81,)  although,  at  many  points,  but  a  few  of  its  lowest 
layers  are  present.  At  some,  all  is  gone,  as  I  have  stated,  but 
remnanta  of  its  cherty  part«.  Where  absent,  or  nearly  so,  the 
Lower  Silioeoua  being  at  the  surface,  the  country  is  generally 
poor,  and  sach  regions  constitute  the  "barrens."  (See  §  216.) 
Where,  however,  the  Lithostrotion  Bed  is  present,  in  some 
volume,  the  soil  is  red  and  the  lands  aregenerally  rich.  In  the 
areas  spoken  of  in  §  217,  it  is  this  formation  which  gives  the 
lands  their  character. 

891.  An  interesting  topographical  feature,  more  nearly  con- 
nected with  this  formation  than  any  other,  is  presented  in  the 
"sink-holes"  which  everywhere  occur  within  the  areas  under- 
laid by  it.    See  §  218. 

B9S.  Tbe  following  places  are  located  upon  tbe  Litbostrotlon  Bed : 
Springfield,  Clarbsville,  Charlotte,  Dover,  Lawrenceburg,  Wincbeiter,  Ue- 
Minnville,  Sparta,  Smitbville,  Cookville  and  Livingston.  Waverly,  Cen- 
treville.  Linden  nnd  Wayneeboro'  ara  upon  ttrala  of  the  Lower  Metober 
of  the  Siliceous  Group;  while  Newberg  and  Uancbester  occupy  an  inter- 
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mediate  position.    Oamdea,  in  Benton,  is  located  on  the  siliceous  group,  on 
the  line  of  its  western  abrupt  termination. 

893.  The  most  marked  area  underlaid  by  these  rocks,  is  the 
belt  spoken  of  in  §  217,  lying  along  the  western  base  of  the 
Gnmberland  Table-land.  The  rocks  of  the  bed  generally  out- 
crop, in  considerable  volume  at  the  base  of  the  Table  land  on 
its  west  side,  extending  more  or  less  upward  on  its  slopes.  An- 
other marked  area  is  found  in  the  counties  of  Robertson,  Mont- 
gomery and  Stewart,  north  of  the  Cumberland  River.  The 
fertile  red  lands  of  this  area  give  us  our  most  important  tobac- 
co region.  In  it  may  be  included  the  plains  of  Southern  Ken- 
tucky, much  of  which  are  based  on  the  same  formation. 

894.  It  may  be  well  to  introduce  here  a  section  of  the  rocks 
at  Clarksville,  in  further  illustration  of  the  character  of  the 
Lithostrotion  Bed.  The  section  was  taken  near  the  mouth  of 
Bed  Biver,  at  a  time,  however,  when  the  Cumberland  was  tol- 
erably high,  and  covered  the  lowest  layers.     (Compare  §  882.) 

(7)  Hoeks  at  the  top  of  the  hills  covered  with  soil;  loose,  fos- 
siliferous,  cherty  masses,  with  occasionally  a  specimen 
of  L,  Canadente  strewed  over  the  surface 30  feet. 

(6)  BluUh  Umestoney  siliceous,  moderately    cherty,  contains 

small  concretionary  cavities 16  feet. 

(6)  Limestone^  not  cherty,  contains  a  small  Oranatocriniu 20  feet. 

(4)  i>tm««^(me,  mostly  like  No.  6 ;   contains  2/.  Canadente 82  feet. 

(3)  lAmeetorUy  like  that  above,  with  plates  and  spines  of  spe- 
cies of  Arehceoeidaris  abundant,  fragments  and  plates 
of  Melonitea  multipora,  in  its  lower  part  PentremiUa  ob- 
liquaiuaf  etc 48  feet. 

(2)  Limeetone^  light-bluish,  massive,  crinoidal,  semi-oolitic, 
without  chert ;  some  of  the  layers  abound  in  plates  of 
MeloniUs;  thirty  feet  measured  down  to  the  high  water 
at  the  time,  say 40  feet. 

(1)  Below  the  last,  as  seen  at  other  times,  the  limestone  is 
thin-bedded  and  cherty,  containing,  occasionally,  cri- 
noidal  layers;  seen  in  the  bed  of  the  river  about 
Clarksville,  say 30  feet. 

896.  The  beds  above  are  all  fossiliferous.  Among  the  species  occurring 
are  Spirtfer  Uneatus^  S  ienuicoeiaiiu,  S.  subeardUfannU,  Hemiproniies  crenU' 
Irioy  PentremiUa  conoideiUj  the  small,  undescribed  Zt^hrendSy  mentioned  in 
the  list  below,  plates  of  species  of  MeloniUtf  more  or  less,  in  all  the  beds, 
etc. 


346  GEOLOaiOAL  STBUOTUBE  AND  FORMATIONS. 

896.  The  following  are  a  few  of  the  species  occurring  in  the 
Lithostrotion,  or  St.  Loai»,  Limestone  of  Tennessee.  It  is  my 
purpose  to  give  a  more  complete  list  on  some  future  occasion. 
The  fossils  are  generally  silicified. 

(1)  Lithotiroium  CanadeMe^  Gastelnau.    Found  at  nearly  all 

points  with  the  rocks  of  the  formation. 

(2)  lAihoatroUonproUferum^'SitXX.    Clarksville  and  Cowan ;  not 

as  common  as  the  last. 

(8)  Zaphrentia  aptnuliferoy  Hall.    Many  localities. 

(4)  Zaphrentiaj  undes  7  a  small  species,  from  a  half  to  three- 
fourths  of  an  inch  in  length,  having  short  spines  on  its 
surface,  occurs  abundantly  at  Clarksville,  Charlotte, 
Estill  Springs,  and  also,  as  Mr.  Worthen  informs  me, 
at  Spurgen  Hill,  Indiana. 

(6)  Pentremiies  eonoideuSf  Hall.  Clarksville,  Iron  Mountain 
Furnace,  Charlotte,  Cowan,  &e. 

(6)  Pmtremitss  obliquattuf  Boemer.     (See  plate  I,  Fig.  2  a,  b, 

c,  d.)  Its  horizon  is  given  in  the  Clarksville  section 
above. 

(7)  Dicehormus  rimpleXf  Shumard.    Charlotte,  and  at  other 

points.  Dr.  Troost's  specimens  of  ^^Dolioloerinua  ovaUsj" 
the  same  as  this,  were  not  found  at  Sparta,  Tenn.,  but 
came  from  a  point  a  few  miles  north  of  Scottsville,  in 
Kentucky.     Sparta,  however,  might  be  a  locality. 

(8)  Meloniies  mtUtiparOf  Owen.    Clarksville,   Charlotte;  and 

other  points. 

(9)  Mdonites  Siewartii^  Safford.    Differs  from  M.  Multipara  in 

having  fewer  rows  of  plates  in  the  interambulacral 
spaces;  the  latter  also  rise  in  more  rounded  ridges. 
Other  points  of  difference  are  also  presented.  See  plate 
I,  Fig.  1,  a,  b,  c,  d.  The  precise  locality  of  this  fossil 
is  not  known  to  me ;  it  is,  however,  from  Middle  Ten- 
nessee, and  I  have  reason  to  think,  from  the  Lithostro- 
tion  Bed.  I  take  pleasure  in  dedicating  this  species  to 
my  distinguished  friend.  Prof.  Wm.  M.  Stewart,  of 
Clarksville. 

«(10)  Spirifer  tenuicoataiui,  Hall.  Clarksville,  Tunnel  of  the 
L.  and  N.  Bailroad,  in  Sumner  county,  Charlotte, 
Cowan,  etc. 

(11)  Spirifer  aubcardiiformity  Hall.    Clarksville. 

(12)  Spirifer  Keokukf  HbXI?    Cowan,  and  other  points;  may 

be  a  new  species. 
(18)  Spirifer  Leidyi^  Norwood    and  Fratten.      Clarksville, 
Charlotte,  Cowan,  Sparta,  &c. 
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(14)  Spirifer  Bpinotua^  Norwood  and  Fratten.    Same  localities 
as  last. 

(16)  Spirifer  lineatua^  Martin.     At  many  points. 

(16)  HentiproniUs  (Strepiorhyneua)  crenistria.    At  many  local- 

ities. 

(17)  Retzia  vera^  Hall.    Sparta,  Cowan,  &c. 

(18)  EhynekoneUa  muiaia,  ^a\L    Sparta. 

(19)  Produetus    pUeiforiniSy    McOhesney.      Clarksville    and 

Cowan. 

(20)  ,Producttu  puneiatus^  Martin.  GlarksTille,  Charlotte,  etc. 

(21)  Conularia  MissourienaiSy  Swallow.    Sparta,  and  vicinity  of 

Clarksville.    A  fine  specimen  of  this  was  presented  to 
me  hy  Prof.  W.  M.  Stewart. 

897.  Many  of  the  above  species  are  characteristic  forms  of  the  St.  Louis 
Limestone;  others,  in  the  Northwestern  States,  are  foond  in  horizons 
either  above  or  below  this. 

898.  Consideration  of  Siliceous  Oroup  in  General  Resumed, — 
As  yet,  I  have,  for  the  most  part,  considered  this  Group  with 
reference  to  its  two  members  in  Middle  Tennessee.  It  will  now 
be  taken  as  a  whole.  So  far  as  its  presentation  in  East  Ten- 
nessee is  concerned,  no  division  is  practicable. 

899.  The  group  is  one  of  great  extent  in  Middle  Tennessee. 
A  greater  or  less  thickness  of  its  strata  constitutes,  at  all 
points,  the  cap-rock  of  the  natural  division  of  the  State,  de- 
scribed in  the  First  Part  of  this  Eeport  as  the  Highlands,  or 
Highland  Rim  of  Middle  Tennessee.  (See  pages  81-96.)  The 
area  of  the  Siliceous  Group  is  the  same  as  that  of  the  High- 
lands, and  both  have  the  same  limits.  To  the  siliceous  material 
of  the  former  is  to  be  attributed  the  present  existence  of  the 
latter,  as  a  plateau,  or  collection  of  plateaus.  This  material 
makes  the  strata  of  the  Group  weather-resisting,  and  hetce, 
when  they  are  horizontal,  or  approximately  so,  plateau-making. 
The  Group  is,  in  fact,  a  hard  crust,  which,  although  elevated, 
has  had  power  to  resist,  to  a  considerable  extent,  denuding 
agencies. 

900.  The  Central  Basin  is  a  large  oval  area  in  which  this 
crust  has  been  broken  through,  undermined,  and  removed. 
(§§  208,  209  and  867.)  Beneath  the  crust  the  strata  are  com- 
paratively soft,  yield  to  the  action  of  water,  and,  where  un- 
covered, wash  away.  In  this  way  not  only  has  the  Central 
Basin  been  formed,  with  its  ramifications,  like  those  of  the 
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Caney  Fork  and  Duck  Biver,  (§§  234,  236,)  but  also  the  West- 
ern Yalley  and  its  branches.  (§250-256.)     See,  also,  the  Map. 

901.  The  mutual  relations  of  the  Lower  and  Lithostrotion  beds,  as  to 
the  proportional  parts  of  the  Highlands  they  underlie,  have  been  referred 
to  in  gj  889  and  890.  Among  the  areas  underlaid  by  Lithostrotion  rocks, 
certain  special  ones  are  mentioned  in  |  898. 

902.  In  the  Valley  of  East  Tennessee,  the  Siliceous  Group, 
outside  of  its  topographical  relations,  has  very  little  interest 
attached  to  it.  It  does  not  present  itself  here  as  the  caprock 
of  a  plateau;  for  the  reason  that  its  strata,  like  those  of  the 
other  formations,  are  very  generally  tilted;  or  inclined  at  a 
considerable  angle  to  the  horizon.  It  is  here,  like  certain 
other  groups,  ridge-making,  and  for  reasons  that  have  been 
given,     (See  remarks  under  the  Iron  Limestone,  §  628.) 

903.  In  this  part  of  the  State  it  is  often  associated  with  the 
two  underlying  formations  of  the  Black  Shale  and  the  Dye- 
stone  Group,  in  the  Dyestone  Bidges,  the  three  making  the  trio 
mentioned  on  a  previous  page.  (See  §  783,  and  also,  §  862.) 

The  formation  occurs  at  nearly  all  of  the  presentations  of 
the  Black  Shale,  with  which  it  is  in  contact,  either  on  one  side 
or  the  other.  It  is  seen  in  the  ridge  immediately  west  of 
Montvale  Springs,  at  which  point  it  is  mostly  sandstone. 
(§  801  and  a,  in  diagram,  p.  190.)  It  occurs  along  the  eastern 
babe  of  Clinch  Mountain,  and  generally  forms  a  ridge,  the 
Black  Shale  lying  between  it  and  the  mountain.  In  Hawkins 
it  outcrops  on  both  sides  of  the  synclinal  spoken  of  in  §  863, 
the  outcrop  on  the  CliDch  Mountain  side  forming  Pine  Mount- 
ain ;  further  south,  and  about  opposite  Eice's,  both  outcrops 
contribute  to  form  Stone  Mountain.  (§  758(2).) 

904.  In  Hancock  County  are  two  principal  outcropping  lines 
of  it.  These  are  crossed  by  the  section  in  §  753 ;  one  lies  in 
the  ridge  starting  up  northeast  of  Sneedville ;  the  other  is  on 
the  northwest  side  of  Newman's  Eidge.  (See,  also,  diagram  on 
page  208.)  The  Siliceous  Group  is  also  seen  in  the  Cumber- 
land Gap  section,  in  §  756,  as  well  as  in  the  diagram  just  re- 
ferred to.  It  occurs  in  most  of  the  Dyestone  Eidges  as  already 
stated.  (See  §§  358,  782  to  801,  also  diagrams  pages  139  and 
142.) 

As  to  the  diflTerence  between  the  chert  of  the  Siliceous  Group 
and^that  of  the  Knox  Dolomite,  see  §  537. 
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905.  Rocks  of  Special  Use,  Minerals,  atid  Agricultural  Features 
of  the  Siliceovs  Group. — In  paragraph  884  I  have  spoken  of 
the  soft  sandstone  reBulting  from  the  leaching  of  certain  rocks 
Id  that  Gronp.  Considering  the  wide  extent  of  country  in 
which  this  is  found,  the  ease  with  which  it  is  worked,  and  the 
uses  to  which  it  may  be  applied,  this  sandstone  becomes  a 
matter  of  considerable  interest.  It  may  be  added  that,  occa- 
sionally, a  layer  of  it  oconrs  fine  enough  to  be  used  as  a  pol- 
ishing powder,  like  tripoli ;  much  of  it  might  be  used  for  scour- 
ing purposes,  in  the  place  of  Bristol  brick. 

The  slliceoan,  chalky  material,  of  Wayne,  has  been  men- 
Uoned  in  §  88&. 

906.  Much  of  the  Group  is  too  rough  and  cherty  to  be  used 
fbr  bnilding  pnrposes,  nevertheleas  it  contains,  especially  in  its 
upper  portion,  many  layers  of  limestone  of  compact  structure, 
without  chert,  and  well-bedded  for  quarrying.  Some  such 
layers,  exposed  along  the  Cumberland  Biver,  ore  oolitic,  of  a 
light  gray  color,  and  are  a  desirable  building  stone. 

907.  !N'ear  the  heads  of  several  of  the  small  valleys  in 
Stewart  County,  are  deposits  of  fire  clay,  of  considerable  in- 
terest. One  of  these,  situated  on  the  Cumberland  Iron  Works 
proper  .y,  and  near  the  "  Morgan  Bank,"  has  furnished  material 
for  fire-brick  for  many  years.  The  bed  is  in  a  flat  bottom, 
near  the  head  of  a  small  valley.  It  is  grayish-white,  lies  in 
a  compact  atratam  beneath  a  snperficial  layer  of  gravel  from 
three  to  five  feet  thick.  It  is  well  exposed  in  two  or  three  pits, 
some  of  which  have  been  sunk  in  the  clay  five  or  six  feet  with- 
out reaching  the  bottom.  The  bed  is  quite  extensive  doubtless, 
and  may  underlie  several  acres.  The  clay  has  been  in  use  at 
the  furnaces,  and  was  nsed  at  the  old  rolling  mill  for  many 
years.  Mixed  with  fine  gravel,  it  makes  an  excellent  fire-brick. 
It  has  been  in  demand  at  other  points.  Much  of  it  has  been 
shipped  down  the  river  to  Hillman's  Works,  in  Kentucky. 

908.  A  bed  of  clay  situated  like  this,  and  similar  to  it, 
though  not  as  extensive,  was  seen  about  four  miles  southwe.st 
of  Cumberland  City,  in  Stewart  County.  Highly  esteemed 
fire-brick  have  been  made  from  this,  also,  and  used  in  the 
furnaces. 


ar«  located  in  valleyB  at  the  Bilicaom  Groap.    The 
M  from  the  deoompotltion  of  rilioo^rgilltwieoui  toyi 
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and  has  been  brought  to  these  places  by  water,  and  deposited.  Doubtless 
other  beds,  in  addition  to  those  known,  may  be  found  at  spots  where  the 
conditions  are  similar. 

910.  It  18  upon  this  formation  that  most  of  the  Iron  Ore 
hanks  of  the  Western  Iron  Begion  of  Tennessee  rests.  The 
ore  itself  is,  doubtless,  of  a  much  more  recent  age  than  the  un- 
derlying rocks,  and  perhaps  is  synchronous  with  the  bed  of 
water -worn  gravel,  which  appears  almost  everywhere  on  the 
ridges  within  the  ore  region. 

911.  The  matrix  of  the  ore  iA  the  banks  is  made  up,  in  good 
part,  of  the  ruins  of  the  Siliceous  Group,  angular,  half-decom- 
posed chert  and  clay;  to  these,  is  sometimes  added,  near  the 
top  of  the  banks,  water-worn  gravel.  This  mass,  generally  located 
on  the  top  of  a  ridge,  is  often  a  hundred  feet  deep.  The  ore 
appears  to  have  been  introduced  into  it  by  water,  or,  at  least, 
to  have  been  precipitated  within  it  from  water. 

912.  I  have  been  much  inclined  to  think  that  the  principal 
and  original  source  of  the  ore  has  been  the  ferruginous  chert 
of  the  Lithostrotion  Bed.  (§  888.)  It  has  iron  enough  to  color 
the  soil  characteristically  red.  The  banks  are  centres,  at 
which,  through  the  agency  of  chalybeate  waters,  drawing 
their  iron  from  the  decomposing  chert^  the  ore  has  accumul-a- 
ted.  The  consideration  of  these  ore-banks,  however,  properly 
goes  with  the  description  of  the  gravel -bed  mentioned. 

913.  The  only  successful  borings  made  in  Tennessee  for  pe- 
troleum^ as  yet,  are  in  this  formation,  and  these  are  in  a  region 
of  limited  area  on  Spring  Creek,  in  the  southern  part  of  Over- 
ton County. 

Three  borings  within  150  yards  of  each  other,  obtained  oil 
at  a  very  moderate  depth — from  22  to  52  feet.  The  supply 
was  not  lasting,  however,  and  the  borings  were  made  deeper. 
The  Newman  Well  has  been  the  most  productive,  and  has 
yielded  many  barrels  of  oil.  What  its  condition  is  now,  I 
know  not.  In  this  region  the  Black  Shale  is  about  200  feet 
below  the  surface.  The  Siliceous  Group  above  it  is  made  up  of 
alternating  layers  of  limestone  and  chert.  The  body  of  oil 
appears  to  have  been  in  the  latter  formation,  but  its  source 
may  have  been  deeper. 

914.  On  the  West  Fork  of  Obey,  a  short  distance  north  of 
the  crossing  of  the  Livingston  and  Jamestown  road,  is  a  group 
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of  oil  springs  in  this  formation  which  are  quite  promising. 
The  oil  comes  to  the  surface  near  the  water *s  edge.  No  boring 
has  been  made  at  this  point.  Other  springs  occur  on  this 
stream. 

Some  petroleum  has  also  been  found  on  Jones  Creek,  in  Dick- 
son County. 

915.  Q^art2  geodes  of  some  size  and  interest,  are  found  in 
the  rocks  of  this  formation  at  several  localities.  Among  these, 
may  be  mentioned  a  point  on  the  ridge  east  of  Chestnut  Mound, 
and  near  the  Putnam  and  Smith  County  line ;  another  a  few 
miles  east  of  Woodbury,  on  the  McMinnville  road.  At  both 
localities  interesting  specimens  may  be  found  lined  inside  with 
crystals  of  quartz.  At  that  near  Woodbury,  the  geodes  afford 
sometimes  rhombohedral  crystals  with  mere  traces  of  modi- 
fying planes.  ( — 1.) 

916.  At  Alisonia,  in  Franklin  County,  fine  specimens  of  na- 
tive sulphur  have  been  obtained  in  these  rocks.  In  some 
specimens,  the  sulphur  is  in  beautiful  crystals.  Native  sulphur 
is  frequently  met  with  in  the  lower  part  of  the  formation,  and 
sometimes  fills  small  siliceous  geodes. 

917.  The  agricultural  features  of  the  Siliceous  Oroup  have 
been  referred  to  several  times,  and  need  not  be  dwelt  upon 
now.  What  is  said  in  §§  216  and  217,  in  reference  to  the  agri- 
cultural features  of  the  Highlands^  applies,  of  course,  here. 
See,  also,  §§  890  and  893. 


Sbotion  II. 

THE  MOUNTAIN  LIMESTONE.    (8,b.) 

918.  This  is  a  heavy  body  of  limostone,  constitating,  for  the  most  part, 
the  base  of  the  Cumberland  Table-land.  Its  strata  outcrop  on  the  slopes 
of  this  great  plateau,  from  beneath  the  overlying  sandstones  and  conglome- 
rates, on  all  sides,  (J  176.)  Its  boldest  and  most  important  presentation  is 
on  the  western  slope.  It  generally  appears  on  the  eastern  side,  but  its  out- 
orop,  owing  to  the  disturbed  condition  of  the  rocks  in  this  part  of  the  State, 
({  344,)  is  not  uniform,  either  as  to  height  above  the  valleys,  or  as  to  the 
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manner  or  position  in  which  the  strata  are  presented  at  the  surface.  At  a 
few  points  on  this  side  the  formation  does  not  appear  at  all,  heing  ingulfed 
by  local  faults,  and  the  strata  of  the  Coal  Measures  being  in  the  valleys. 
Such  is  the  case  in  the  region  of  the  Saltworks,  in  Anderson  County,  and 
at  a  point  below  Kimbrough's,  in  Roane  County.  The  outcrops  of  this 
limestone,  not  connected  with  the  Table-land,  will  be  noticed  below. 

919.  The  Mountain  Limestone  is  a  heavy  group  of  limestones 
and  shales,  the  latter  constitating,  in  the  aggregate,  about  one- 
fourth  of  the  mass.  In  addition  to  these,  the  strata  include  a 
a  sandstone,  which,  in  the  more  northern  counties,  is  from  40 
to  50  feet  thick.  The  group  has  its  maximum  thickness  in  the 
southern  part  of  the  State,  where  it  is  about  720  feet.  Going 
northward,  its  volume  becomes  less,  until,  near  th^  Kentucky 
line,  it  is  reduced  to  400  feet. 

920.  Several  sections  will  be  given  below,  in  which  are  pre- 
sented the  strata  of  the  Mountain  Limestone.  Two  of  these 
present  not  only  this  formation,  but  the  entire  Lower  Carbonif- 
erous Series,  from  the  Black  Shale  to  the  Coal  Measures. 

In  these  sections  the  lithological  features  of  the  Mountain 
Limestone  are  given  in  detail.  The  beds  may  be  grouped  and 
characterized,  in  general,  as  follows : 

(f.)  At  top,  next  below  Coal  Measures,  very  generally  a  stratum  of  eri- 
noidal  limesione,  sometimes  with  more  or  less  shale  above,  and  from  4  to  70 
feet  in  thickness.    ({  960.) 

(e.)  Variegated  Shales  and  Marl,  with  occasionally  a  layer  of  limestonei 
from  50  to  130  feet. 

(d.)  Arffillaeeout  Limestone,  usually  interstratified  with  more  or  less  shale, 
which  is  sometimes  variegated ;  the  limestone  is  a  light  bluish-gray,  fine- 
grained rock,  ("  lithographic  limestone,"  or  a  mud-stone,)  breaking  with 
conchoidal  fracture,  and  crumbling  under  the  weather.  It  occasionally  in- 
cludes layers  of  blue  fossiliferous  and  other  limestones,  (as  No.  6,  of  the 
Spring  Creek  Section,  and  Nos.  17  and  18,  of  the  Sewanee  Section.)  From 
60  to  160  feet  thick. 

(c.)  Blue  Foseiliferoits  ZAmettonea  mainly,  some  beds  oolitic,  some  argilla- 
ceous, with  occasionally  a  layer  of  shale,  fh>m  90  to  170  feet. 

(b.)  Sandstone,  fine-grained,  often  flaggy,  caps,  and  gives  character  to 
the  benches  and  plateaus  mentioned  in  22 192  and  193.  In  White  and 
Overton  Counties,  it  is  from  40  to  50  feet  thick ;  in  the  Sewanee  Section  it 
is  poorly  represented  by  about  8  feet  of  sandstone,  more  or  less  calcareous. 
This  sandstone  has  not  been  observed  on  the  eastern  side  of  the  Table- 
land. In  Alabama,  south  of  the  Tennessee  Biver  in  the  anticlinal  valleys, 
it  becomes  a  heavy  formation. 
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(a.)  lAmesimea^  with^a  few  beds  of  shale;  fossiliferous ;  beds  often  oolitic; 
oocasionally  argillaceoos ;  from  160'  to  270  feet. 

The  sections  below  give,  not  only  lithological  details,  bat  also, 
to  a  limited  extent,  paleontological  features. 

921.  (1.)  The  first  presents  the  entire  thickness  of  the  Lower 
Carboniferous  Limestone^  near  the  head  of  Spring  Creek,  in 
Overton  and  Patnam  Counties.  It  embraces  all  the  strata, 
firom  the  Black  Shale  to  the  Coal  Measures.  It  is  a  combina- 
tion of  two  sections ;  the  lower  one  begins  below  with  the 
Nashville  Formation,  in  the  boring  of  the  "  Jackson  Oil  Well,^ 
which  is  located  about  three-fourths  of  a  mile  from  the  New- 
man Well,  (§  913,)  at  the  foot  of  the  "  first  bench"  of  the  Table- 
land,  (§  192,)  on  Spring  Creek,  (or  rather,  near  this  creek,  on 
its  tributary,  Hurricane,)  and  ascends  to  the  sandstone  at  the 
top  of  the  bench ;  the  second,  or  upper  one,  commences  with 
this  sandstone,  at  Esq.  Cooper's,  between  three  and  four  miles 
south  of  the  locality  of  the  first,  and  ascends  with  the  Walton 
Boad  to  the  top  of  the  mountain.  The  strata  of  the  Coal  Series 
were  not  measured. 


6 


f 


o 


(8)  Sandstone^    on  a  high    point    south    of  the    road. 
Thickness? 

(2)  Shales,  a  heavy  bed,  w|th  clay  iron-stones.    This, 

with  the  sandstones,  was  estimated  to  be 180  feet. 

(1)  iSSoiuffftofitf,  upper  part  thin-bedded  orshaly, 120  feet. 

In  all 250  feet? 
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(10)  Blue  Inmestone, ~ 4  feet. 

(9)  FanV^a^ 'S'^jtf,  brown,  gray  and  green, 12  feet. 

(8)  Shale  and  Marl,  mostly  gray,  with  some  brown  and  ' 

green  at  top ;  at  intervals  some  thin  layers  harder 
than  others, 40  feet. 

(7)  ArgHlaeeoua  lAmetUme,  dull  bluish  gray,  breaking 

with  conchoidal  fracture ;  has  cavities  containing 
dolomite,.^ 27  feet. 

*<    (6)  Blue  Z/cm««ton«,  fossiliferous, 22  feet. 

(5)  ArffillaceoiuLimetionef  resembling  7,  above,  but  more 

compact,  and  somewhat  fossiliferous, ^  20  feet. 

(4)  Blue  Limestones, ~ 85  feet 

(3)  Shales, ^    6  feet. 

(2)  Sandstone,  fine-grained,  more  or  less  flaggy, 48  feet. 

(1)  Blue  Limestone,  fossiliferous, 168  feet. 

Entire  thickness, 482  feet. 

Sig.  23.     Vol.1. 
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f  (2)  Chmii^ 


limestone  not  seen;  ohert  abundant 


S 


5*« 

life 

II 


on  the  flarfaee,^...— - • ••128  fbet. 

(1)  Xrtmet/ofM,  impure,  of  water-lime  aspect,  lover  part 
containing  sparry  blue  layers;  contains  Lithostro- 

Hon  CanadeMe, 75  feet. 

In  all,^ - ^ ^ -208  feel. 

f  SandsUmSy  fine-grained,  seen  at  a  number  of  points  in 

Overton  and  Putnam,. 8  foeC 

lAmeiiane,  blue,  fetid,  rather  coarse,  foseiliferous  and  cri- 

noidal,  seen, 46  f«6t 

Rocks  penetrated  by  the  boring  of  the  Jackson  Well : 

many  layers  chert, 216  feet. 

In  all, - 269  feet. 

Black  Shale,  resting  on  the  Nashville  Formation, 28  feet. 

922.  The  two  following  gections  combined,  give  the  series  of 
Lower  Carboniferous  strata^  as  found  in  White  County,  com- 
plete, from  the  Black  Shale  to  the  Coal  Measures.  The  first 
and  uppermost  is  a  section  of  the  slope  of  the  mountain,  or 
Table-land,  taken  at  a  point  from  four  to  five  miles  east  of 
Sparta,  and  running  up  to  Bon  Air.  It  includes  the  sandstone 
of  the  Mountain  Limestone  division. 

The  latter,  or  second  section,  was  taken  in  the  vicinity  of 
the  Falls  of  Caney  Fork,  and  extends  from  an  outcrop  of  the 
Black  Shale,  in  the  river  below  the  Falls,  upward,  to  the  sand> 
stone  capping  Hickory-nut  Mountain,  and  the  same,  geologi- 
cally, as  that  mentioned  above.  The  diagram  below  illustrates 
how  the  two  sections  are  related : 
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Coal 
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Sand- 
stoxie. 


Black 
Shale. 


BiTer 

The  heavy  line  at  the  bottom  is  the  Black  Shale;  the  Coal  Measures  cap 
the  Mountain,   or  Table-land,  at  Bon  Air ;  the  sandstone  uniting  the  sec- 


LOWXB  OABBONIFBBOTTS. 


S6& 


tions,  oooapies,  on  ihe  right,  an  intermediate  position,  and  is  Been  to  cap 
Hickorj-nut  Mountain  on  the  left.  The  space  between  the  Black  Shale 
and  the  Goal  Measures  is  all  Siliceous  Group  and  Mountain  Limestone. 

923.  This  will  be  designated  as  the  Ban  Air  Section. 
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f  (2)  ConglomeraUj  capping  the  mountain  at  Bon  Air 90  feet, 

(1).  ShaleSy  with  three  or  four  thin  seams  of  Ooalf 102  feet. 

In  all, ..192  feet. 


1 
f 


(8)  Limestmiey    bluish,  crinoidal,    contains   Arckumde* 

SwcUhvana,  some  \&y en  oolitic, 40  feet, 

( 7)  Varieifated  SkaUi  and  Maria,  green,  brown  and  gray ; 
thin,  harder  layers  at  intervals;  about  the  middle 
of  the  mass  is  a  layer  of  shale  full  of  AihyrU  om- 
biffuOf  and  also  containing  apirifer  binUcatui 100  feet. 

(6)  Shale  or  Marly  with  two  or  three  beds  of  impure  fos- 

siliferous  limestone  and  some  cherty  layers  at  top,  16  feet. 

(5)  Limettonef    hard,    blue,    fossiliferous,    weathering 

brown;  contains  cavities  holding  baritey 7  feet. 

(4)  Shale  andlAnusUme  in  alternating  layers ;  upper  part 
mostly  shale,  lower  part  mostly  limestone ;  shales 
variegated,  mostly  greenish,  some  brown;  lime- 
stone, bluish  gray,  fine-grained,  argillaceous, 
breaking  with  conchoidal  fracture,  non-fossilifer- 
ous;  at  the  base  a  cherty  layer, 68  feet. 

thin 
Pen- 
tremUes  GodonU  and  P.  pyri/bmtw,  Agaaaisoeritnuy 
4^.;  has  an  argillaceous  local  layer  in  its  middle 
part,  about  five  feet  thick,  with  a  band  of  breccia 
marble  above;  at  base,  shale  five  or  six  feet, 128  feet. 

(2)  Sakdbtokb,  fine-grained,  and  at  some  points  flaggy, 
forms  a  bench  around  the  mountain.  (See  note 
under}  192,) 40  feet. 

(1)  Lhneetoney  in  alternating,  oolitic,  sparry,  crinoidal, 
and  fine-grained,  argillaceous  layers ;  two  or  three 
thin  layers  cherty ;  contains  the  same  PeniremUea 
as  above,  also  Agaatuocrinus  daetgliforfms,  Aapido^ 
due  crenulatuiy  Zaphrentia  apinulifera,  etc. ;  lower 
fifty  feet  of  rock  not  seen, ..218  feet. 

In  all, -«01  feet. 

LiTHOSTBOTiOH  Bkd,  or  8L  Louie  lAmnUme,  (  Upper  SUiceoua,) 
at  the  base  of  the  mountain;  rocks  mostly  concealed, 
but  surface  covered  with  decomposing,  fossiliferous, 


!J       I    (8)  i>im««tofie,  blue,  fossiliferous,  with  occasionally  a  thii 
^  layer  of  shale ;  much  of  it  oolitic ;  contains  Pen 
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cherty  masseSi  and  among  thdzn  specimens  of  Liihostro- 

Hon  Oanadente;  thickness  from  the  lowest  point  acces- 
sible,  ..100  feet. 

924.  Below  is  the  section  in  the  region  of  the  Falls  of  Caney 
Fork.    We  may  call  it  the  Hickory-nut  Mountain  Section, 

4i   .  I   (2)  Saitdstoke,  at  top  of  Hickory-nut  Mountain ;  same 

^^  \  AB  2  {MowUam  Limestone)  of  last  section, 40  feet. 

.  1^  j   (1)  LitMiUme.  (See  Bon  Air  Section  above.)... ..216  feet. 

[  In  all .'. 266  feet. 

LiTHOSTROTiOK  Bbd,  ot St  LouU  LimeaUmty  (Upper  SiUeeous;) 
cherty  limestone,  containing  JUthoatrotion  Canadense; 
chert,  for  the  most  part,  in  nodular  masses,  and  much 
of  it  highly  fossiliferous, 244  feet. 

(6)  Limestone  at  the  general  level  of  the  country  above 

the  valley  of  Caney  Fork,  more  or  less  cherty,...  100  feet. 

(4)  Limestone^  bluish,  crinoidal,  without  chert, 80  feet 

(3)  iZoeA;  weathering  into  shale, 20  feet. 

(2)  lAmeatone  and  Chert;  crinoidal  limestone  interstrati- 

fied  with  heavy,  rough  layers  of  chert, 68  feet. 

(1)  LimeBtone  and  Chert;  near  the  base  mostly  layers  of 
chert,  separated  by  thin  seams  of  crinoidal  lime- 
stone, above  siliceous  limestone,  with  more  or  less 
chert,  and  abounding  in  large  crinoidal  stems......  67  feet; 

Black  Shale,  seen  at  top  16  feet,  below  not  seen;  in  all 

down  to  the  river, • 86  feet. 

925.  The  following  is  a  section  of  the  Lower  Carboniferous 
Limestone  in  Franklin  County^  as  presented  along  the  Chatta- 
nooga and  Sewanee  Bailroad^  from  Cowan  to  the  brow  of 
the  mountain.  We  will  call  it  the  Sewanee  Section,  (See 
page  74,  (7.)) 

(4)  SandetonSj  forms  a  bluff  along  the  mountain  at  this 
point, 62  feet 

(8)  Shale  with  a  thin  seam  of  coal, 14  feet 

(2)  Sandstone,  rather  thin-bedded,  at  the  base  a  ferru- 
ginous, shaly  layer,  containing  fossil  nutif  eata- 
nUtetj  etc., „ 26  to  80  feet 

(1)  Local  bed  of  sandy,  ferruginous  shale,  and  a  hard, 
sandy,  heavy  ferruginous  rock,  below  this  bluish 

and  brownish  shale, 12  feet 

In  all, ^  108  feet 
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"  (21)  ZrimM^oiM  and  Shale;  rocks  not  well  exposed;  three 
feet  of  crinoidal  limestone  seen  at  the  top;  below 
this,  Tariegated,  brown  and  red  shales,  doubtless, 
with  some  limestone, 

(20)  lAmestonef  blue  and  light-blue,  the  latter  oolitic ...~ 

(19)  Shale  and  IdmeaUme  in  alternating  beds;  shale 
greenish,  bluish-gray,  and  brownish,  and  most 
abundant;  limestone  fine-grained,  argillaceous, 
gives  oonchoidal  fracture,  breaks  into  angular 
pieces  on  exposure.  This  division  is  much  like  4^ 
(Motmtain  Limettone,)  of  the  Bon  Air  Section. 
The  old  Bowers'  road  crosses  the  railroad  track 
on  this, 

(18)  Limestone^  rough,  hard,  rather  thin-bedded,  dark- 
gray,  with  sometimes  a  brownish  tinge ;  has  cavi- 
ties lined  with  chalcedonic  quartz,  and  some  filled 
with  gypsum;  includes  a  few  layers  of  shale, 

(17)  LimeaUmef  blue,  fossiliferous,  some  of  it  oolitic;  Pen- 

tremitet  pyriformiSf  Spirifer  bintUatus,  etc., 

(16)  LimetUme  and  ShaUy  like  19,  above;  the  most  of  it 
thick-bedded  limestone ;  decomposes  easily,  like 
that  referred  to  above,  both  forming  glady  places 
along  the  sides  of  the  mountain, « 

(16)  lAmetioney  heavy-bedded;  lower  part  abounds  in 
cavities,  some  filled  with  gypsum, .,..,. .^ 

(14)  Limeatone^  dove-colored,  argillaceous,  weathers  in 
rough  layers,  contains  cavities  lined  with  crystals; 
eight  feet  of  the  middle  part  rather  even-bedded, 
with  a  line  of  small  chert  nodules  in  one  layer... 

(18)  ZAmeatone^  mostly  oolitic,  heavy-bedded  and  light- 

bluish,  fossiliferous;    near  the  base  Archimedes 
PentremiteSf  etc., 

(12)  Shales  and  Limestone  alternating;  above  argilla- 
ceous limestone,  weathering  to  shale,  containing 
cavities  lined  with  crystals  of  quariz  and  of  ealdU 
(8  feet;)  below  this  blue,  compact,  fossiliferous 
limestone;  (6  feet;)  then  a  limestone  weathering 
to  a  dirty  drab,  (4  feet;)  argillaceous  dove-<!olored 
limestone,  (8  feet  ;)  blue  fossiliferous  limestone, 
(8  feet,) , 

(11)  Shale^  greenish  and  bluish,. 

(10)  Sandstone,  fine-grained,  micaceous  and  calcareous, 

(9)  SJuUe;  contains  a  few  layers  of  limestone,  one  in  its 
middle  part  three  feet  thick  and  oolitic ;  fossilifer- 
ous  


85  feet 
82  feet 


70  feet. 


26  feet. 
21  feet 


86  feet 
65  feet. 


28  feet 


50  feet 


26  feet 

12  feet 

8  feet. 


31  feet 
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(8)  I^mMfone,  (18  E,)  thick-bedded,  lower  part  dark-blae 
and  sparry;  upper,  light  bluish-gray  and  oolitic; 
at  top,  a  foot  or  two  of  thin  limestones  and  shales 
abounding  in  ArehinudeM;  the  whole  mass  very 
fossiliferous;  (see  list  of  species,) 18  feet 

(7)  Oreemth  SluUe,  with  a  bed  of  limestone  three  feet 
thick  four  feet  from  the  bottom;  mass  fossilifer- 
ous, contains  Aairaea  {Pakuirtsa)  earbonmriat ^   27  feet. 

(6)  Limeatone,  mostly  doye-oolored,  some  layers  compact 
without  fossils,  others  sparry,  with  them ;  at  top 
is  a  layer  of  bluish-gray  oolitic  limestone,  five  feet 
thick,  which  forms  the  ceiling  of  the  Nashville  and 
Chattanooga  Bailroad  Tunnel  at  its  western  end ; 
the  Tunnel  enters  the  mountain  from  the  west  in 
this  bed ^ 82  feet 

(6)  LimetUme,  knotty  and  argillaceous,  weathers  into 
knotty  lumps  and  shale;  lower  layers  contain 
ArchimedeSf,, 9  feet 

(4)  LimesUmef  mostly  thick-bedded,  much  of  it  oolitic  and 
light-colored,  some  crinoidal,  other  beds  compact 
argillaceous;  contains  the  common  JRmlreynt^...    70fbet 

(8)  LtfnesUme^  blue,  thin-bedded,  with  cherty  seams ;  con-' 
tains  Arc?Umedet  and  PentremiteSf 8  feet. 

(2)  Ltmeatonef  beautiful  bed  of  gray  limestone,  with  but 

a  trace  of  blue, 20  feet 

(1)  Limetionef  alternating  beds  of  gray  oolitic,  and  dove- 
colored,  or  blue,  argillaceous  limestones, 67  feet 

Entire  thickness, 704  feet 

LiTHoeTBOTiON  Bed,  or  St  Louis  LmuMUmt, 

Cherty  lAmettone^  tqtj  fossiliferous,  down  to  the  creek 

at  Cowan,  about 110  feet. 

926.  I  add  here,  fbr  comparison,  a  section  of  the  strata  ex- 
posed in  Monte  Sana,  near  Hnntsville,  Alabama.  It  was 
taken  by  A.  H.  Worthen,  now  Director  of  the  Geological  Sur- 
vey of  Illinois,  and  first  pablisbed  in  Prof.  Hall's  Beport  on 
the  Geology  of  Iowa.    (Vol.  I,  Part  I,  page  114.) 

It  appears  here  with  some  changes,  having  been  revised  re- 
cently by  Mr.  Worthen.  I  am  requested  to  state  that  the 
thickness  of  the  different  strata  were  only  estimated. 


Ferruginous  sandstone,. 80  feet 

Slate  and  impure  coal «     4  feet. 
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Li^t  bluish-graj  limestone,  oontaining  teeth  of  A$p%r 
dodua  erenulaiu9t  N*.  Ss.  W^  Pm^emi^M  Chdonii^ 
and  Arehianedea,  „- m......,*^....^. 60  feet. 

Shaly  limestone,  somewhat  cherty,  oontaining  Spiri/er 
bistUcaittSf  and  TerebrahUa  am^gua^  mostly  hidden 
under  a  covered  slope, 100  to  120  feet. 

Ck)mpact  bluish-gray  limestone,  sefni-oolitic  in  part,  con- 
taining PtntremiUa  QadonU,  P,  pyriformu,  and 
AreMnudes, 250  feet. 

Ferruginous  sandstone  with  fossil  plants, 10  to  15  feet. 

Compact  gray  limestone,  with  Pentremitet  and  ArcMme- 
dea  in  abundance,  Zeacrimuj  two  or  three  species, 
Affosnzoeritmt  eonieug,  Produetui  elegtuUy  P.  aemire- 
iieukdus,  etc., 200  feet. 

Decomposing  cherty  layers, 4  feet. 

S   .  C  ^roy)  cherty  limestones,  with  some  highly  oolitic  beds, 

o  t>  J  containing  Lithoairotian  Oanadense^  L,  proUferum^ 

S  ]  Spirifer  striaiust  and  joints  of  crinoidea,   with 

(^  ProdttettMovdiuaf  and  P.  aemiretieulatust  etc.,  150  to  200  feet. 

Dark  bluish-gray,  siliceous  rock,  weathering  to  shale  in 
some  localities,  with  a  few  fossil  shells  scarcely 
determinable,. 100  feet. 

927.  Paleontology  of  the  Mountain  Limestone, — ^A  nnmber  of 
the  species  occarriag  in  these  rocks  have  been  given  in  the 
sections,  and  their  horizons  exhibited.  The  cuts  below  repre- 
sent two  of  the  forms ;  these  are  both  common  and  charac- 
teristic. 

Fig.  1.  Fig.  2,a.  Fig.  2,b. 


Fig.  1,  Pmlremites  pyriformu;  Fig.  2,a  and  2,6,  Pmiremites  0<^donu 
(JtortiUis.) 

In  the  following  list,  a  few  of  the  species  of  the  Mountain 
Limestone,  including  those  of  the  sections,  are  presented : 
(§  886.) 
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(1)  AttrcBa  (Palaairaa)  earbonariaf   McCoy.    My  specimens  are 

doubtfully  referred  to  McCoy's  Species.  The  fossil,  in  fine 
specimens,  is  found  in  No.  7,  of  the  Sewanee  Section.  (2  926.) 
It  also  occurs  at  Crab  Orchard,  in  Cumberland  County,  and 
back  of  Stevenson,  Alabama. 

(2)  Zc^hreniia  gpinuUfera^  Hall.  In  both  (a)  and  (o,)  {920.  Associ- 

ated with  the  last  at  the  localities  mentioned. 

(8)  Arehimedea  Swallovana,  Hall.     Occurs  at  intervals,  pretty  well 
through  the  entire  group. 

(4)  PeniremiUs  OodonU,  DeFrance.     Occurs  in  both  the  upper 

and  lower  parts  of  the  formation,  like  the  last. 

(5)  Pmiremite»  pyriformUj  Say.    Cosmopolitan,  like  8  and  4. 

Between  one  and  two  miles  north  of  Cowan,  in  Frank- 
lin County,  and  on  the  end  of  a  spur  running  out  from  the 
Table-land,  is  a  rich  locality  of  pentrenUUtf  and  other  fossils. 
The  bed  in  which  they  occur  is  shaly,  and  has  about  the  hor- 
zon  of  the  shales  in  the  vicinity  of  the  Nashville  and  Chat- 
tanooga Railroad  Tunnel. 

(6)  PentrenUUt  obeauSj  Lyon.    Lower  part  of  No.  6,  Sewanee  Seo- 

tion.  (J  926.) 

(7)  Viehocrintu  sex-Uhatmf  Shumard.    Fentremital  locality  men- 

tioned under  No.  5. 

(8)  Agassizocrintu  daciyliforrmSy  Troost.    No.  1,  Bon  Air  Section, 

(J  92^)  Fentremital  locality  near  Cowan,  and  other  horizons 
and  localities. 

(9)  Spirifer  Insideatua,   Sowerby.   (S.  increbescens,  Hall.)    Bon 

Air  Section,  No.  7 ;  Sewanee  Section,  No.  17,  and  at  many 
other  points. 

(10)  Spirifer  tpinosus^  Norwood  and  Fratten.    Top  of  bed  No.  4, 

Sewanee  Section,  and  just  below  Tunnel. 

(11)  Spirifer  Leidyif  Norwood  and  Fratten.    No.  6,  Sewanee  Sec- 

tion ;  Montvale  Springs,  in  Blount  County. 

(12)  Spirifer  lineaiusj  Martin,  (S.  paeudo-lineaitiSy  Hall.    Nos.  6 

and  8,  Sewanee  Section,  and  many  other  localities,  inclu- 
ding Montvale  Springs. 

(18)  Spirifer  Keokuk^  Hall?    No.  8,  Sewanee  Section,  and  Na  1, 
Bon  Air  Section.     (See  J  849  (12).) 

(14)  Spiri/erina  KeUoggi,  Swallow.    Nos.   6,  7  and  8,  Sewanee 
Section. 

(16)  Memijoroniiea  (Sireiorhyneut)  crenistria.    No.  8,  Sewanee  Sec- 
tion, and  other  localities. 

(16)  Aihyris  amhigua,  Sowerby.    (A,  whguadrata^  Hall.)    Nos.  8 
and  7,  Bon  Air  Section ;  Nos.  7  and  8,  Sewanee  Section. 
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(17)  Terebratula  trinuclect^  Hall.    No.  6,  Sewanee  Section. 

(18)  RhynchoneUa  explanataf  McChesney.    Ko.  6,  Sewanee  Sec- 

tion. 

(19)  Athyrit  JRoyitaii,  L'Eveille.    (A,  sublameHosOf  Hall.    Fentre- 

mital  locality  near  Cowan,  and  at  many  other  points. 

(20)  Produetua  temireHeulatuSt  Martin.    C^mopolitan. 

(21)  Produchca  Oora.     Cosmopolitan,  like  the  last.    Both  of  these 

occur  below,  in  the  Siliceous  Group. 

(22)  Produetua  piletformiSf  McChesney.    Bed  No.  8,  Sewanee  Sec- 

tion. 

(28)  Produeiui  Umffiapinut,    No.  8,  Sewanee  Section. 

(24)  Produetus  eUgans,  Norwood  and  Pratten.    Same  locality  and 

horizon  as  the  last. 

(25)  Produetua  puneiafui^  Martin.    No.  8,  Sewanee  Section,  and 

other  points. 

(26)  Aspidoduacrenulatua^  Newb.  and  Worthen.    Bed  20,  Sewanee 

Section,  and,  perhapa,  upper  part  of  No.  1,  Bon  Air  Section. 

(27)  Claydodua  magnificua^  Tuomey.    No.  8  of  the  Sewanee  Sec- 

tion, and  at  a  lower  horizon  of  the  same  section. 

928.  Many  of  the  above  species  are  characteristic  of  the 
Kaskaskia  (or  Chester)  Limestone^  of  the  Northwestern  States, 
and  very  nearly  all  of  them  occur  in  that  formation.  The 
Mountain  Limestone  of  this  State,  is,  therefore,  its  equivalent. 
The  Warsaw  Limestone  is  not  distinguished  here  as  a  separate 
Bed.     (See  the  table  at  the  end  of  this  chapter.) 

929.  In  paragraph  918,  the  occurrence  of  the  Mountain  Lime- 
stone on  the  slopes  of  the  Cumberland  Table-land  has  been 
spoken  of  The  Table-land,  as  there  referred  to,  includes  its  out- 
liers. On  some  of  these  the  presentation  of  the  strata  of  the 
formation  is  high  and  bold,  as,  for  instance,  around  the  end  of 
Lookout  Mountain,  near  Chattanooga,  (§  189,)  and  of  Ben 
Lomond,  near  McMinnville,  (page  75.)  Other  out-liers,  on  the 
slopes  of  which  these  rocks  outcrop,  axe  Pilot  Mountain,  in  "War- 
ren, Milk-sick  Mountain,  in  White,  and  Pilot  Knob,  and  others, 
in  Overton,  as  well  as  the  Short  Mountains,  in  Cannon,  (§§  190 
and  191.)  The  "  little  mountains,^'  spoken  of  in  §  192,  are 
capped  with  the  sandstone  of  this  formation,  and  have  a 
structure  like  that  of  Hickory-nut  Mountain,  a  section  of  which 
has  been  given.  (See  §§  922  and  924.)  Of  this  class  is  the  long 
flat-topped  and  much  notched  ridge  in  Overton,  which  reaches 
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out  so  far  from  the  mountain  region  to  the  northwest,  between 
the  waters  of  Soaring  and  Obej's  rivers. 

980.  In  EaBt  Tennessee  there  are  bat  few  outliers  proper,  of  the  Table- 
land. A  trace  of  the  synclinal,  in  which  Lookout  Mountain  rests,  appears 
to  extend  up  as  far  as  the  Rhea  County  line,  presenting  a  strip  of  Moun- 
tain Limestone  on  the  east  side  of  the  Tennessee  Valley,  (J  121.) 

Lone  Mountain,  in  the  southern  part  of  Rhea,  is  an  outlier,  having  Car- 
boniferous Limestone  around  it. 

Attention  may  be  called  here,  to  the  outcrop  of  this  Limestone  at  the 
western  base  of  Pine  Mountain,  on  the  southeast  side  of  the  Elk  Fork  Valley, 
i§  180,  864.  In  the  diagram  on  page  142,  the  unnumbered  apace  below  9  on 
the  right,  is  8,b,  or  the  Mountain  Limeeione.)  Attention,  also,  is  directed  to 
the  manner  of  its  outcrop  in  Sequatchee  and  Lookout  Valleys,  (diagram, 
p.  189  and  Map.)  With  reference  to  the  exposure  of  this  formation  at 
Grab  Orchard  and  Grassy  Oove  in  Cumberland  Cocmty,  see  page  138. 

931.  It  remains  to  notice  the  belts  of  Mountain  Idmestane 
which  occur,  disconnected  with  the  Table-land.  There  are 
several  of  these  in  East  Tennessee,  as  follows : 

(1)  The  Montvale  Belt,  in  Blount  County.  This  has  been  noticed  in 
{  801.    The  strip  runs  for  several  miles  in  front  of  Ghilhowee  Mountain. 

(2)  The  ffawkim  Belt,  held  in  the  synclinal  described  in  i  863.  The  strip 
of  country  lying  immediately  southeast  of  Pine  Mountain  is  underlaid  by 
this  formation.    This  is  a  belt  of  considerable  extent. 

(8)  A  narrow  belt  in  the  ridge  east  of  Sneedyille,  (g  768.) 

(4)  In  Newman^ a  Ridge,  at  its  crest  and  on  its  western  slope,  (J  753.) 

(5)  A  long  belt,  sometimes  a  mile  wide,  at  the  eastern  bape  of  White  Oak 
Mountain,  in  the  southern  part  of  East  Tennessee,  ({{  778  and  774.) 

932.  Minerals,  Bocks  of  Special  Use,  and  Agricultural  Features 
of  the  Mountain  Limestone. — ^A  number  of  the  layers  of  this  for- 
mation contain  geodes  and  cavities  affording^  often,  beautiful 
crystals.  The  following  minerals  have  been  observed.  (See 
sections.) 

1.  Dolomite,  in  cavities. 

2.  Barite,  {Heavy  Spar,)  also  in  cavities. 

8.  Quartx,  in  many  forms ;  in  geodes  lined  with  chalcedony. 

4.  €fyp8um,  in  cavities  or  geodes;  sometimes  in  balls  of  con- 
siderable size,  as  white  and  flesh-colored  Alabaster, 

(5)  Ilpsomite,  {Epeom  SaU,)  in  considerable  abundance  in 
many  of  the  caves  in  the  limestones  of  the  Table-land, 
as  those  on  the  Gulf  of  Ganey  "Fork,  in  White  Gounty, 
and  on  the  East  Fork  of  Obey,  in  Overton  and  Fen- 
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tress.  At  many  of  them  the  salt  could  be  prepared  for 
market  by  the  barrel. 

(6)  Nitre^  in  many  caves  along  the  slopes  of  the  Table-land. 

These  caves  yielded,  during  the  first  part  of  this  cen- 
tury, a  very  large  amount  of  nitre,  and  at  that  time  the 
most  available  part  of  the  nitre-earth  they  contained, 
was  worked  over.  The  mineral  most  abundant  in  the 
earth  is,  doubtless,  mtroedlcite, 

(7)  OaleniUf  (Lead  Ore,)   occasionally  met  with  in  limited 

quantity,  in  small  veins. 

(8)  Petroleum  occurs  in  this  formation  in  the  deep  and  narrow 

valley  of  the  Big  South  Fork  of  the  Cumberland  River, 
in  the  old  Beaty  Salt  Well,  near  the  Tennessee  line,  in 
Kentucky. 

933.  Many  of  the  limestones  of  this  formation  could  be  used 
with  advantage  for  building  purposes.  Some  ol  the  oolitic 
limestones;  and  those,  too,  that  are  accessible  by  means  of  the 
Nashyille  and  Chattanooga  Bailroad,  are  a  beautiful,  grayish 
white,  and  durable  building  material. 

The  argillaceous  limestone  mentioned  in  §  920  (d)  has  been 
used  in  masonry,  but  it  is  a  comparatively  worthless  material, 
as  the  history  of  the  abutments  of  the  Eunning  Water  Bridge, 
on  the  N.  &  C.  road,  which  are  built  of  it,  demonstrates. 

934.  The  sandstone  of  the  formation  (§  920  (b)  )  often  pre- 
sents itself,  especially  in  Overton  and  White,  as  good  flags.  It 
would  also  supply,  at  many  points,  easily  quarried  and  desira- 
ble building  stone. 

935.  The  Mountain  Limestone,  unlike  the  Trenton,  Nashville, 
and  several  other  formations,  outcrops  in  no  very  extended  flal" 
or  rolling  areas,  and  therefore  its  agricultural  value  is  compara- 
tively limited.  But  on  the  slopes  of  the  mountains  it  often 
underlies  a  strong,  rich  soil,  which  supports,  frequently,  heavy 
forests  of  the  finest  timber,  large  poplars,  walnuts,  white  oaks, 
etc.  Many  small  but  rich  farms  are  located  upon  it.  Such 
places  are  well  adapted  to  the  raising  of  fruit. 

With  reference  to  the  large  springs  issuing  from  the  lime- 
stones of  this  formation,  see  note,  page  68. 

936.  On  the  next  two  pages  is  presented  a  table  of  geological 
equivalents,  prepared  by  Dr.  A.  Winchell,of  Ann  Arbor,  Mich- 
igan. It  is  mainly  confined  to  the  subdivisions  of  the  Lower 
Carboniferous  Formation. 
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CHAPTBR  Xn. 

THE  COAL  MEASURES;    FORMATION  IX. 

TYPICAL  TOPOORAPHT  AKD  STRATA. — (A)  THX  8BWAKBX  DIYI8I0K.— (B) 
THB  RAGCOOK  AKD  WALDEN'b  BIDOX  DITISION.— (0)  THX  KOBTHBBH 
DITISION. — (D)  THB  ITORTBBASTBBN  DITISION;  BOCKS  OB  8PBCIAL 
U8B,   MINBRALB,  AKD    A0RICX7LTUBAL  BBATUBBS. 

087.  We  come,  now,  to  the  great  depository  of  our  8Um&<oal^  the  OoaL 
Meamretf  the  most  important  contributor  of  all  the  formations,  to  the  min- 
eral formations  of  the  State.  This  is  a  series  of  alternating  strata  of  sand- 
stone, conglomerate,  shale,  (rarely  limcestone,)  amd  coal.  (}  819.)  It  is  the 
last,  or  uppermost,  of  the  older  formations  occurring  in  Tennessee. 

938.  The  Goal  Measures  occupy,  topographically,  a  high  po- 
sition for  the  most  part.  They  form  the  top  of  the  Cumber- 
land Table-land,  and  rest  upon  the  Mountain  Limestone  de- 
scribed in  the  last  chapter.  The  hard,  weather-resisting  con- 
glomerates and  sandstones  of  the  formation,  appear  in  great 
cliffs,  around  the  margin  of  the  Table-land,  giving  to  it  sharp- 
ness of  outline,  and  protecting  the  limestones  and  shales  below 
from  denudation.  (§  175.)  The  area  occupied  by  the  Goal 
Measures  is  co-extensive  with  that  of  the  Table  land.  (§§  172- 
184.)  The  two  go  together.  The  latter  owes  its  existence,  in 
part,  and  its  preservation  as  a  plateau^  to  the  former. 

939.  The  hard  rocks  of  the  formation,  when  elevated  and  approximately 
horizontal,  are  plateau-making.  Had  they  heen  otherwise  than  hard,  or 
had  they  heen  common  limestones  or  shales,  rocks  that  air,  water  and  frost, 
can,  with  comparatiTe  ease,  disintegrate  and  dissolve,  the  Table-land 
region  would  have  been  long  since  reduced  to  the  general  level  of  the 
valleys  and  plains  around  it. 

The  principles  are  the  same  as  those  involved  in  the  formation  of  the 
Highlands  out  of  the  "  crust"  of  the  Siliceous  Group  spoken  of  in  {J  899 
and  900,  although  the  latter  is  a  much  less  marked  example  of  their  appli- 
cation. 

940.  Typical  Topography  and  Strata, — The  surface  of  the 
Table-land  may,  in  general,  be  described  as  a  great  plain,  or 
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floor,  npon  which  rests,  at  a  greater  or  less  distance  ft^m  the 
bluff-margin  overhanging  the  slopes,  (§  175,)  an  upper  plateau, 
or  on  narrow  sections  of  the  Table-land,  plateau-ridges,  from 
200  to  300  feet  in  height,  and  usually  forming  a  prominent 
back  bench.^ 

941.  The  plain  or  floor  is  underlaid  by  a  heavy  stratum^ 
often  fall  of  small  quartz  pebbles,  which  geologists  call,  tech- 
nically. The  Conglomerate,  This  rock  usually  appears  in  the 
cliffis  around  the  crested  edges  of  the  table-land.  Occasionally  it 
thins  out  before  quite  reaching  the  edge,  the  cliff  being  formed 
of  some  of  the  lower  sandstones.  It  is,  however,  sufficietitly 
near  the  truth,  to  say,  that,  the  area  of  the  Conglomerate  is 
oo-extensive  with  that  of  the  Table-land. 

It  must  be  remarked  here,  that,  on  some  parts  of  the  Table- 
land theire  are  two  strata,  each  of  which  is  spoken  of  as  The 
Conglomerate.  These  may,  however,  be  regarded  as  one ;  in 
fact,  at  some  points,  they  actually  beeome  one,  the  intermedin 
ate  layers  separating  them^  running  out.    (§  995.) 

942.  With  this  premised,  the  following  may  be  taken  as 
typical,  for  the  most  part,  of  the  Goal  Measures  in  Tennessee; 
as  we  shall  see,  however,  there  are  important  exceptions  : 

(c)  Upper  Coal  MeaaurtBy  embraces  generally  one  or  two  principal 
sandstones,  (one  of  which  may  be  a  conglomerate,}  and  as 
many  eoa^AoraofUy  in  which  one  or  more  beds  of  coal  may 
be  looked  for. 

These  strata  make  up  the  upper  plateau,  or  back  bench, 
spoken  of  ahove,  and  have,  consequently,  a  thickness  of 
from  200  to  800  feet. 

To  the  Norfheaatem  Divirion  of  the  Goal  Measures,  this 
typical  character,  as  we  shall  see,  will  not  apply. 

(b)  OmgUymerat^  making  the  floor  upon  which  rests  the  division 
above,  generally  abounding  in  small  white  quartz  pebbles, 
but  occasionally  without  them.t  This  sometimes  is  a  double 
stratum,  including  an  unimportant  coal  horizon.  See  last 
paragraph. 

*  Sometinies  a  terrace,  or  an  intermediate  bench  is  met  with  In  passing  from  the  first 
floor  of  the  Table-land  to  the  top  of  the  upper  plateau. 

t  The  Ck>nglomerate  at  Altaroont,  in  Omndy  Ck>imt7,  contains  a  local  bed  of  hard, 
gray,  crinoidal  limestone,  a  rare  oircomstance  in  Tennessee.  This  bed  is  fh>m  three 
to  four  feet  in  thickness.  I  obtained  from  it  a  fine  specimen  of  a  species  of  Hemipro* 
niiM  which  Mr.  Worthen  pronounces  to  be  ^.  radJoN*  of  Phillips. 


368  GSOLOOIOAL  BTBUOTUBI  AND  FORMATIONS. 

(a)  Lower  Chal  Meaturea^  often  called,  without  good  reason,  Falte 
Coal  Measure$,  by  geologists;  a  series  of  sandstones  and 
shales  with  firom  one  to  three  or  four  coal  horizons.  This  is 
an  important  division  of  the  €k>al  Measures  in  Tennessee, 
and  the  only  one  in  some  regions  available  as  a  source  of 
coal.  The  thickness  ranges  (not  including  the  Cliff"  Rock  of 
the  sections  below)  fh>m  a  few  feet  to  800. 

943.  The  typical  character  given,  applies  to  the  soutbem, 
western,  and  northwestern  portions  of  the  Table-land. 

The  principal  exceptions  to  it  are  to  be  found  on  the  eastern 
Bide,  and  especially  in  the  northeastern  portion,  lying  in  the 
ooanties  of  Claiborne,  Scott,  Campbell,  Anderson  and  Morgan. 
(§§  185-187.)  In  some  ridges  within  this  area,  as  in  Cross 
Mountain,  the  Upper  Measures  are  more  than  2000  feet  thick. 

044.  It  will  be  seen  Arom  the  general  statements  made,  that,  in  Tennessee 
the  portion  of  the  Coal  Measures  above  the  Conglomerate  have,  over  large 
areas,  been  much  denuded.  This  is  more  especially  the  case  on  the  western 
side  of  the  Table-land,  and  in  sections  where  the  formation  is  most  elevated. 
Where  the  base  of  the  latter  is  low,  the  denudation  has  been  much  less. 
In  the  section  presenting  the  greatest  thickness  of  Coal  Measures,  the  Con- 
glomerate is  depressed  to  or  below  the  base  of  the  Table-land,  or  of  the 
mountains. 

The  waste  caused  by  denudation  is,  to  some  extent,  compensated  for  by 
the  greater  development,  at  many  points,  of  the  Lower  Coal  Measures. 

945.  It  has  been  stated  that  the  Coal  Measures  are  co-exten- 
eive  with  the  Table-land,  (§  938;)  this  makes  their  outcrop  in 
Tennessee  occupy  an  area  of  5100  square  miles.     Thus  nearly , 
one-eighth  of  the  surface  of  the  State  is  underlaid  by  the  coal- 
bearing  rocks.     (§  178.) 

946.  With  this  preliminary  notice  of  the  general  features  of 
the  Coal  Formation,  we  pass  to  the  more  detailed  description. 
The  Coal  Formation,  or,  what  amounts  to  the  same  thing,  the 
Table-land,  is  made  up  of  several  portions,  or  subdivisions,  more 
or  less  natural.  My  plan  will  be  to  consider  these  separately, 
commencing  with  the  more  southern,  and  proceeding  north- 
ward. The  relations  that  these  subdivisions  sustain  to  each 
other,  and  to  the  whole,  will  also,  as  we  progress,  be  pointed 
out,  BO  &r,  at  least,  as  the  data  at  hand  will  admit. 

947.  (A)  The  Sewanee  Division. — This  includes  that  part  of 
the  Table-land  lying  west  of  Sequatchee  Valley,  and  reaching 
firom  the  Alabama  line  to  the  southern  boundaries  of  White 
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and  Cumberland  counties.  It  embraces  parta  of'  Franklin, 
Marion,  Seqnatchee,  Grundy,  Warren,  Bledsoe,  and  Yan  Buren. 
(See  Map.)     In  this  the  strata  are,  approximately,  horizontal. 

948.  The  Sewanee  Coal  Banks,  at  Tracy  City,  in  Grundy 
County,  very  near  the  Marion  line,  are  a  well-known  point  in 
this  division.  These  banks  have  a  railroad  connection  with  the 
Nashville  and  Chattanooga  road,  and  coal  from  them  is  taken 
directly  to  Nashville.  (See  page  74,  (*?).)  The  section  of  the 
Coal  Measures  to  be  seen  in  this  vicinity,  may  be  taken  as  an 
illustration  of  the  general  character  of  the  Formation  through- 
out the  division,  or,  rather,  of  its  character  in  those  parts  of 
the  division  holding  the  beds,  both  above  and  below  the  Con- 
glomerate. 

949.  This  section  is  given  below.  Its  lowest  beds  outcrop 
about  two  miles  south  of  Tracy  City,  in  the  "  gulf"  of  the  Little 
Fiery  Gizzard,  a  small  creek  rising  on  the  plateau  in  the  region 
of  the  mines,  and  tributary  to  Battle  Creek.  The  oVerlying 
beds  are  met  with  in  succession  in  ascending  this  stream,  some 
of  them  forming  cascades,  until  the  plateau  or  top  of  the  Con- 
glomerate is  reached.  Proceeding  then  some  distance,  and 
passing  Tracy  City  and  the  railroad  depot,  the  foot  of  the  back 
benchj  or  upper  plateau,  is  met  with,  and  the  section  completed 
by  ascending  its  slope  to  the  top. 
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(18)  CoNGLOMBBATE ;  Cap  Tock  of  the  upper  plateaa, 

and  the  uppermost  stratum  in  this  region, 60  feet. 

(12)  Coal,  a  few  inches, » 

(11)  Shale,. 28  feet 

(10)  Coal,  outcrop,.... i  foot 

(9)  Dark  Clayey  ShaU, «    1  foot 

(8)  Sandff  ShaU, «  26  feef 

(7)  Sakdbtonb, «  86  feet 

(6)  S?uUe,  more  OT  less  sandy, 45  feet 

(5)  Coal,  Main  Sewanee,  fVom 8  to  7  ft 

(4)  iS>Aa2f,  some  of  it  sandy, ^  38  feet 

(8)  Coaly  outcrop, 1  foot 

(2)  ShaU, «    8  feet 

(1)  Sandstone, 17  feet 

Sig.   24.     Vol.  1,    ' 
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COVOLOHEEATE, 70  feet. 

(10)  Ooal,  outcrop,  from ^ }tol  ft. 

[9)  ShaUj  with  daj  at  top, 10  feet. 

[8)  Sandstokx,    aif  Eoekf    (Lower    Cong,  of  JStna 

Mines,) •« 65  feet. 

7)  Coal|  outcrop,  from Jtol^ft. 

[6)  Shale^  with  a  few  inches  of  indurated  clay  at  top,...     8  feet. 

[5)  Sandy  Shale, 22  feet. 

[4)  Sandstokx,  hard, 78  feeU 

[8)  Coal»  has  occasionally  shale  ahove  and  below  it ; 

the  Coal,  from I  to  8  ft. 

[2)  Hard  Sandstone,  \oqk\ ^  20  feet* 

1)  Shale,  including  a  thin  sandstone, 20  feet. 

HOUHTAIB'  LIHESTOVE;  the  uppermost  bed  a 
limestone  containing  Arehimedet,  &c.,  followed  below 
by  calcareous  shale ;  the  limestone, 20  feet. 

950.  The  upper  and  lower  parts  of  the  section  above,  may  be 
taken  respectively  as  types  of  the  upper  and  lower  Coal  Meas- 
ures in  the  division  under  consideration.  They  will  serve  as 
starting  points  in  the  descriptions  below. 

951.  The  Lower  Coal  Measures  in  the  Sewanee  Division, — The 
lower  part  of  the  section  above  presents  a  phase,  and  approxi- 
mately not  an  uncommon  one,  of  the  strata  embracing  the 
lower  coals.  This  series,  taking  it  in  general,  is,  to  some  ex- 
tent, variable;  yet  it  has,  nearly  throughout,  certain  common 
features.  The  coal  beds  are  almost  always  present,  if  not  in 
workable  volume,  at  least  in  seams  or  traces  of  some  kind.  In 
the  eastern  or  southeastern  part  of  the  division,  there  are  gen- 
erally four  coal  seams  below  the  Conglomerate.  Going  to  the 
west  side  of  the  Table-land  in  Franklin,  and  in  the  southern 
part  of  Grundy,  one  of  these  is  lost,  and  the  number  is  reduced 
to  three.  Going  northwest,  into  the  northern  part  of  Grundy, 
and  in  Warren,  and  but  two  of  the  seams  are  left.  And  the 
volume  of  the  Measures  is  reduced,  correspondingly,  from  360 
feet  (not  including  Conglomerate)  to  50. 

The  coal  beds  are  very  irregular  in  thickness.  They  are 
most  frequently  too  thin  to  work  with  profit,  but  often  swell  out 
locally  to  thicknesses  of  three,  four,  five,  and  even  nine  feet. 
The  amount  of  available  coal  they  contain,  notwithstanding 
the  features  mentioned,  is  very  great. 
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The  quality  of  the  coal  is  generally  good,  but  varies  with  the 
localities.  It  is  not,  as  a  general  thing,  highly  bituminous ; 
much  of  it  is  a  solid,  cubic,  free-burning  coal. 

952.  The  lateral  extent  of  this  portion  of  the  Coal  Forma- 
tion is  very  great,  its  area  being  the  same  as  that  of  the  entire 
Sewanee  Division  of  the  Table-land.  The  Conglomerate  which 
overlies  it,  ought,  perhaps,  to  be  included  in  it,  as  the  upper 
stratum.  The  Couglomerate  is  the  principal  plateau-making 
rock  of  the  Table-land,  as  well  as  the  protecting  cover  of  the 
lower  coal  series,  and  has  determined  the  area  of  both.^ 

953.  Below  are  banks  which  have  been  opened  in  the  coals 
below  the  Conglomerate.  Sections  and  notices  of  the  strata  at 
different  points  are  also  given.  These  examples  will  serve  to 
show  the  character  of  the  series  at  different  localities^  the 
changes  it  undergoes,  and  approximately  the  amount  of  coal  it 
holds. 

954.  None  of  the  coals  of  the  Lower  Measures  have  been  opened  in  the 
vicinity  of  Tracy  City.  It  is  their  natural  outcrops  in  the  gulf  of  the 
Little  Fiery  Gizzard  which  are  given  in  the  section.  The  lower  one  (3)  is 
well  presented  beneath  a  bluff  of  sandstone.  It  is  seen  to  be  variable  in 
thickness,  ranging  from  a  foot,  or  even  less,  to  three.  If  followed  or 
drifted  into,  it  would  doubtless  be  found  to  swell  out,  now  and  then,  to  a 
greater  thickness,  and  then,  on  the  other  hand,  sink  to  practically  nothing 

955.  Between  Tracy  City  and  the  Alabama  line,  on  the  slopes 
of  the  Table-land,  and  beneath  the  conglomerate  and  sandstone 
cliffs  overhanging  the  valleys  of  the  streams  emptying  into  the 
Tennessee  and  Sequatchee  rivers,  of  which  Crow,  Battle,  and 
Little  Sequatchee  creeks  are  the  most  important,  are  many  out- 
crops of  the  lower  coals.  These  often  present  local,  and  not 
unfrequently  extensive,  developments  of  the  beds.  There  are 
many  points  where  no  coal  of  practical  importance  exists ;  and 
there  are  many  others  where  the  coal-horizons  are  so  covered 
with  debris  as  to  make  it  impossible,  without  much  work,  to 
know  what  they  do  contain.  More  or  less  of  these  would  show 
the  coal  beds  thick  enough  to  be  made  available,  and  contribute 
to  the  known  aggregate. 

*  The  part  of  the  Conglomente  in  the  Sewanee  Division  of  the  Table-land  is  re- 
ferred  to  here.  This  stratnm  corresponds,  let  it  be  noted,  with  the  Upper  Conglome- 
rate of  the  ^tna  Section,  given  on  a  following  page ;  and  the  CUff  Sock  is  the  Lower. 
See  I  941. 
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956.  In  the  Valley  of  Crow  Creek,  near  Anderson  Depot,  on 
the  Nashville  and  Chattanooga  road,  the  Goal  Measures  pre- 
sent, at  the  margin  of  the  Table-land,  the  following  section  : 

(12)  COHOLOMEBATE,  coming  in  back  of  the  top  of  the 
cliff  formed  by  the  sandstone  below. 

(11)  Coal  and  Shale;  coal,  so  far  as  seen,  only  eight  or  ten 

inches, 40  feet. 

(10)  Sandstone,  heavy,  makes  the  c/t/f ;  thickness  (estimated,)- 120  feet. 

(9)  Coal,  Arom  2  to  6  feet  of  lustrous,  black,  good  coal,  more 
or  less  laminated  by  thin  leaves  of  mineral  charcoal, 
contains  some  pyrite  occasionally  in  seams.  Several 
thousand  bushels  have  been  taken  from  the  bank  at 
this  point    The  coal  will,  perhaps,  average, 8  feet. 

(8)  Fire  Olay^ 8  feet. 

(7)  ShaU ~    8  feet. 

(6)  Sandiione,.^ 10  feet. 

(5)  OoBll  and  Shale, 10  feet. 

(4)  Sandstone  afwi  Sandy  Shale, 55  feet. 

(8)  Shale, 1  to  6  ft. 

(2)  Coal,  has  been  opened,  a  laminated,  cubic  ooal,  without 

pyrite,  will  average,  so  far  as  seen,  from, 2}  to  8  ft. 

(1)  Shale,  with  clay  iron-stones,  followed  below  by  rocks  not 
seen. 

957.  In  its  general  features,  this  section  resembles  the  Giz- 
zard part  of  the  Tracy  City  section. 

The  second  Coal  below  the  Conglomerate  (bed  9)  has  been, 
and  perhaps  is  now,  worked  at  several  points  below  Anderson. 
Its  average  thickness  is  considerably  less  than  three  feet 
Occasionally  it  is  above  this,  and  at  one  point  in  Alabama,  not 
far  below  the  Tennessee  line^  it  measured  dei;en  feet,  soon,  how- 
ever, running  down  to  two. 

958.  I  do  not  know  that  the  lowest  coal  of  the  section  above, 
(bed  2,)  has  been  opened  at  any  other  point  in  this  part  of  the 
Crow  Creek  Valley.  At  the  head  of  Little  Crow,  where  it  is 
nearly  two  feet  thick,  some  coal  has  been  taken  out  of  it. 

959.  In  §  925,  a  section  of  the  Lower  Coal  Measures  at  the 
top  of  the  steep  slope  of  the  Sewanee  Bailroad,  is  given.  The 
uppermost  sandstone  (4)  of  the  section,  is  that  lying  next 
below  the  Conglomerate.    Following  the  track  of  the  road 
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back  from  the  brow,  a  bed  of  shale  is  met  with,  containing  a 
trace  of  coal ;  then  comes  the  Conglomerate, 

In  this  region  the  lower  coals  are  absent,  or  exist  only  in 
traces. 

960.  On  the  western  brow  of  the  Table-land,  in  Franklin 
County,  near  the  Grundy  line,  and  about  four  miles  northwest 
&om  the  track  of  the  Sewanee  road,  is  the  old  Logan  Bank. 
The  section  at  this  point  is  as  follows : 

COHOLOHEBATE,  forming  slope  back  from  the  crest. 

(8)  ShaUf  perhaps  including  a  thin  eoa2,  estimated, 40  feet. 

(7)  Sandstone,  forming  cliff, 74  feet. 

(6)  Coal, 1  foot. 

(5)  Fire  Clay, 1  foot. 

(4)  ShaU, 8  feet. 

(3)  Sandstones  and  Sandy  Shales ;  at  lower  part,  clay 

shales  holding  clay  iron-stones, 60  feet. 

(2)  Coal,  of  Logan  Bank;  coal  good,  variable  in  thick- 
ness, from 1  to  8  ft. 

(1)  ShaUy 88  feet. 

Limesione,  hUtiih-^ayy  erinoidal, 68  feet. 

The  coal  above  (3)  has  also  been  worked  at  another  point  not 
fisir  off.  Other  sections  of  the  strata  on  this  part  of  the  Table- 
land might  be  given,  but  they  would  not  vary  much  from  this. 
At  some  points  the  coal  is  thicker,  at  others  not  workable,  and 
might  not  appear  at  all. 

961.  We  pass  now,  in  further  illustration  of  the  Lower  Coals 
of  the  Sewanee  Division^  (§  947,)  to  the  Valley  of  Battle  Creek 
and  vicinity^  in  Marion  County. 

The  following  is  a  section  of  the  Lower  Measures  at  what 
was  once  known  as  Rice's  Bank,  The  point  is  near  the  lower 
end  of  Battle  Creek  Valley,  and  on  the  mountain  slope  on  its 
northern  side : 

(15)  COHOLOMEBATE,    ^^^  1>&<^^  of  the  hrow  of  the 

mountain. 
(14)  ShaU,  with  trace  of  eoal  (?)  a  few  feet 

(13)  Sandstone, 60  feet. 

(12)  Shale,  {coal7) 10  feet. 

(11)  Sanbstonb,  cuff  Rock,  hard, 90  feet. 
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(10)  Coal^  outcrop, -    2  feet. 

(9)  Shale, 10  feet 

(8)  Sandstone,  even-bedded, 40  feet. 

C^)  Coal,  Kice's  Bank;  considerable  coal  has  been  taken 
from  this  bank ;  is  laminated,  more  or  less,  by  seams  of 
mineral  charcoal ;  thickness  ranges  from  2  to  6  feet,  so 
far  as  penetrated,  (1858,)  averages  about.. 4  feet. 

(6)  Fire  Clay, .2  feet. 

(5)  Shale, 16  feet. 

(4)  Sandy  ShaU, 38  feet. 

(8)  Shale, 12  feet 

(2)  Coal,  a  trace  of  coal,  with  Stigmaria  below. 

(1)  SandtUme,  rough,  concretionary,  weathering  into  shaly 

matter,.. 12  feet 

962.  The  section  below  was  taken  at  a  point  about  a  mile  in 
an  easterly  direction  from  the  last,  and  on  the  slope  of  the 
Table-land  facing  Seqaatchee  Yalley.  It  embraces  a  bank, 
formerly  worked  by  Rice  and  others,  which  may  be  designated 
as  the  More  Bank.  Both  this  and  the  Eice  bank  are  at  the 
southern  point  of  the  arm  of  the  Table-land  separating  the 
Battle  Creek  and  Sequatchee  Valleys.  The  top  of  the  mount- 
ain above  the  More  Bank  is  in  sight  of  Jasper. 

(18)  COHOLOMEBATE,  heavy,  at  the  top  of  the  mountain, 
not  measured. 

(17)  Coali  outcrops,  from }  to  1  foot. 

(16)  ShaU 10  feet. 

(15)  Sandstone, 16  feet. 

(14)  Sandy  ShaU  (f)  mih  bluish  shale  below, 28  feet. 

(18)  Shale, 16  feet. 

(12)  Sanbstons,  Cliff  Rock  (Lower  Cong,  of  .^na  Mines,)...  106  feet. 
(11)  Coal,  outcrop,  a  few  inches. 

(10)  Shale, 8  feet 

(9)  SAifDSTONS, 45feet. 

(8)  Shale,  upper  part  sandy, 6  feet. 

(7)  Coal  same  as  bed  *!,  last  section;  the  More  Bank  is  in 

this;  bed  irregular,  ranging  from 1  to  4  feet* 

(6)  Fire  Clay, 3  to  6  feet. 

(6)  ShaU, 6  feet. 

(4)  Sandy  ShaU  and  thin  sandstones, 20  feet. 
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(8)  Slope;  (including  a  Coal?)  rockB  concealed, 25  feet. 

(2)  5flwrf*«on«,  thin-bedded, 88  feet. 

(1)  Rocki  below  covered,  but  at  another  point  to  Mountain 

lAmestone  strata 80  feet. 

Thickness  in  all  below  the  conglomerate, 855  feet. 

963.  Sections  taken  at  other  localities  on  the  mountain 
slopes,  bounding,  and  in  the  vicinity  of,  the  Battle  Creek  Val- 
ley, might  bo  given,  but  they  would  present  no  essential  differ- 
ences. Banks  might  be  opened  at  many  points  where  the 
coal  beds,  especially  7,  of  the  sections,  swell  out  locally  to  three 
or  four  feet.  Most  work  has  been  done  at  available  localities 
near  the  Tennessee  Eiver.  The  railroad  will  add  new  vigor  to 
coal  mining  in  this  section,  and,  doubtless,  load  to  new  devel- 
opments. ^ 

964.  It  is  to  be  noted  that,  the  gulf  of  the  Little  Piery  Gizzard,  afford- 
ing the  lower  part  of  the  section  in  J  949,  is  at  the  head,  or,  rather,  at  one 
of  the  heads,  of  the  Battle  Creek  Valley.  Comparing  the  sections  just 
given,  with  the  corresponding  part  of  the  one  in  the  paragraph  referred 
to,  it  will  be  seen  that  the  series  has  increased  in  thickness,  in  a  southeast- 
erly direction,  about  125  feet.  Comparing  them  with  the  section  in  2  960, 
and  with  the  top  of  Sewanee  Kailroad  section,  (2§  925  and  959,)  the  in- 
crease is  still  greater.  Moreover,  a  sandstone  (apparently  18,  of  the  Bice 
Bank  section)  and  a  coal  seam  (perhaps  bed  7,  of  the  same  section)  appear 
to  have  been  interpolated. 

965.  The  margin  of  the  Table-land  west  of  Jasper  is  gener- 
ally high  and  bold.  The  sections  its  strata  present  are,  in 
general  features,  much  the  same  as  those  given. 

The  Conglomerate  sometimes  appears  at  the  brow  of  the 
mountain,  making,  with  the  sandstones  below,  stupendous 
cliffs,  but  usually  comes  in  a  little  Aack  of  tho  crest. 

966.  Passing  to  the  deep,  narrow,  cliff-bound  Valley  of  Little 
Sequatchee  Creek,  in  the  northern  part  of  Marion  County,  we 
find  the  lower  coals  and  sandstones  presenting  themselves 
much  as  in  the  Battle  Creek  region.  There  are  many  dark, 
wild  gulfs  leading  into  this  valley,  around  which  the  Cliff 
Sandstone^  (12  of  the  last  section,)  and  often  the  Conglomerate 
above,  appear  in  bold  faces.  In  one  of  the  gulfs,  at  the  head  of 
the  valley,  that  of  Cave  Creek,  there'  is  a  heavy  local  develop- 
ment of  the  coal  under  the  Cliff  Sandstone.  At  one  point  it  is 
nine  feet  thick,  and  is  exposed  for  40  feet  in  a  horizontal  direc- 
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tioD.  In  another  gulf,  called  the  Pocket,  southeast  of  the  latter, 
the  coal  beneath  certain  cliffs,  known  as  the  ^^  Chimneys"  shows 
Itself  in  an  exposure  five  feet  thick. 

967.  At  the  head  of  Indian  Creek,  a  tributary  of  Little  Sequatchee,  at  a 
point  only  about  five  miles  southeast  of  Tracy  City,  is  the  Parmley  Banh 
from  which,  blacksmiths,  years  ago,  before  the  opening  of  the  Sewanee 
Banks,  obtained  much  of  their  coal,  and  by  whom  it  was  much  esteemed. 
This  coal  is  below  the  Cliff  Sandstone  (or  8  of  the  Gizzard  portion  of  the 
section  in  J  949.)  The  bed  here,  is  from  7  to  9  feet  in  thickness.  It  is, 
however,  in  a  sort  of  pocket,  and  is  soon  reduced,  on  one  side  at  least,  to 
one  foot. 

968.  Going  northward,  from  Tracy  City  towards  Collins* 
River,  the  Lower  Measures  become  much  reduced  in  volume, 
and  present  generally  but  two  thin  seams  of  coal.  The  sec- 
tions below,  taken  in  the  vicinity  of  the  Beersheba  Springs,  a 
few  miles  from  Altamont,  in  Grundy  County,  will  serve  as 
illustrations  of  the  character  of  the  Coal  Formation  in  this 
region.  The  coals  are  generally  too  thin  to  be  of  much  value, 
but  occasionally  swell  out  in  workable  thickness. 

969.  With  the  Beersheba  sections,  one  is  also  given,  taken 
on  the  ridge  near  Ben  Lomond,  the  well  known  mountain 
within  a  few  miles  of  McMinnville.  (page  75,  (s).)  This  mount- 
ain is  the  terminus  of  the  arm  of  the  Table-land  dividing  the 
waters  of  Collins*  River  and  Hickory  Creek.  In  it,  the  Lower 
Measures  are  poorly  developed ;  but  at  a  few  points  the  coal 
may  be  mined. 

970.  The  following  is  a  section  at  the  mill,  three  miles  south  of  Beer, 
sheba  Springs: 

COHOLOMEEATE, , 180  feet- 

<^  f  (4)  Coal,  a  few  inches  in  a  bed  of  shale:  all 25  feet. 

S2  J    {Z)  Sandy  Shale 60  feet. 

H  g"  j    (2)  Black  Band  Iron  Ore J  to  1  foot. 

^o   I    (1)  Coaly  six  inches  in  shale;  all 2  feet. 

ShaUa  and  Limestones  of  the  Mountain  Limestone  Formation...    86  feet. 

The  upper  coal  of  this  section  swells  to  a  thickness  of  three  or  four  feet 
at  points  not  far  off. 

971.  Below  is  a  section  at  the  Falls  of  the  Laurel,  a  little  over  a  mile 
from  the  Springs : 
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COHOLOMEBATE,  very  heavy. 

(8)  Shale,  abounding  in  clay  iron-stones, -•     8  feet. 

(7)  Ooali  a  few  inches. 
6    Shale, 20feet. 

(5)  Sandy  Shale, :. 10  feet. 

4    Shale, 6  feet. 

(8)  Coal,  good  but  thin, lto2feet. 

(2)  SaruUionej  or  indurated  shale, 4  feet. 

(1)  Shale,  exposed 6  feet. 

972.  The  following  section  occurs  on  a  spur  running  out  f^om  the  narrow 
neck  which  connects  Beo  Lomond  with  the  main  arm  of  the  Table-land. 
The  locality  is  about  a  mile  south  of  Ben  Lomond.  At  many  points  in 
this  region  no  coal  occurs. 

COHOLOMEBATE,  the  same  that  caps  Ben  Lomond,  shows 
but  few  pebbles. 

Ooal, lOinchs. 

Slaty  Clay, 6  to  8      « 

Ooal, 10    " 

ShaU,  and  other  rocks  below,  but  the  Mountain  Limestone 
soon  appearing. 

Such  a  ]}air  of  coals  might  be  worked  as  a  single  bed,  by  removing  the 
intermediate  layer. 

973.  The  Lower  Measures  of  the  western  part  of  Van  Buren 
County,  are  much  like  those  in  Warren  and  Grundy.  Going 
eastward,  into  Bledsoe,  they  become  thicker.  The  character 
of  the  Coal  Measures  in  Van  Buren  will  be  farther  illustrated 
by  sections,  taken  on  the  Caney  Fork,  to  be  given  on  following 
pages. 

McMinnville  was  formerly  supplied  with  coal  from  banks 
eighteen  or  twenty  miles  distant,  but  the  locality  of  these,  and 
as  to  whether  they  are  in  beds  above  or  below  the  Conglom- 
erate, I  know  not. 

974.  The  Upper  Coal  Measures  in  the  Sewanee  Division. — 
The  limits  of  the  Sewanee  Division  have  been  given  in  §  947. 
Having  considered  the  lower  coals  of  this  area,  that  is  to  say, 
those  below  the  Conglomerate,  we  now  pass  to  the  upper  ones, 
or  those  above  this  rock. 

And  now,  the  upper  part  of  the  section  in  §  949,  will  be  our 
starting  point,  (§  950.)  This,  as  already  stated,  may  be  taken  as 
the  type  of  the  Upper  Coal  Measures  in  the  Sewanee  Division, 
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and  wherever  an  upper  plateau,  or  bench,  occurs  above  the 
Conglomerate,  (§§  940-942,)  their  strata  may  be  looked  for. 

975.  The  area  occupied  by  the  plateau-ridges  of  the  upper 
bench  of  this  division  is,  in  the  aggregate,  much  less  than 
that  underlaid  by  the  Conglomerate,  or  by  the  Lower  Measures. 
The  Conglomerate  is  almost  wholly  the  surface  rock  of  the 
Table-land  from  Tracy  City,  in  a  southerly  and  southwesterly 
direction,  as  far  as  the  Alabama  line.  There  is,  in  fact,  nothing 
more  than  a  few  knolls  to  be  met  with  in  that  direction,  con- 
taining strata  of  the  Upper  Measures. 

976.  Some  of  the  most  important  of  these  knolls  are  the  following: 

Ist.  One  about  two  miles  west  of  Tracy  City,  in  which  is  the  Thompson 
Bank, 

2d.  Another  at  the  '^Lower  Mines,"  about  half  way  between  Tracy  City 
and  the  Nashville  and  Chattanooga  Tunnel.  The  best  coal  has  been  taken 
out  of  this  by  the  Sewaneo  Company.  It  was  first  opened  by  Porter  and 
Logan. 

8d.  The  knoll  in  which  is  the  old  Jackton  Banky  about  a  mile  and  a  half 
south  of  the  ''Lower  Mines." 

977.  From  Tracy  City,  in  southeasterly,  easterly,  and  north- 
easterly directions,  the  bench-ridges,  on  the  other  hand,  are 
often  met  with.  In  many  cases  they  are  long,  serpentine,  flat- 
topped  ranges,  lying  as  dividing  belts  between  the  extreme 
head-waters  of  creeks.  They  occur  extensively  on  the  Table- 
land around  the  waters  of  the  Little  Sequatchee,  and  from  this 
region  extend  northward,  between  Sequatchee  Valley  and  the 
waters  of  Caney  Fork,  to  Cumberland  County. 

In  passing  fr6m  Tracy  City  to  Altamont,  the  bench  and 
bench-hills  are  met  with  for  about  eight  miles,  when  the  Con- 
glomerate becomes,  in  the  main,  the  surface  rock,  and  con- 
tinues so  to  Altamont,  and  also  from  this  point  on  to  Beer- 
sheba  Springs. 

978.  There  having  been  no  regular  topographical  surveys, 
the  comparative  area  underlaid  by  the  bench  ridges  can  only 
be  estimated.  Perhaps  it  will  be  near  the  truth  to  say,  that 
they  occupy,  in  the  aggregate,  about  one-fourth  of  the  area  of 
this  division  of  the  Table-land. 

979.  Eecurringto  the  section  in  §  949,  the  Main  Sewanee  Coal, 
(originally  called  the  Wooten  Vein,)  is  the  only  one  of  the  coals 
in  the  vicinity  of  Tracy  City  that  has  been  mined,  (unless  done 


OOAL  MEA8UBES.  379 

recently,)  to  any  note-worthy  extent.  The  coal  here  is  of  good 
quality,  semi -bituminous,  and  contains  but  little  pyrite.  Per- 
haps no  purer  coal  is  brought  to  the  Nashville  market.  It  is 
objected  to  on  account  of  its  being  more  or  less  fragile,  and  its 
tendency  to  become  jfne;  but,  if  properly  handled  and  screened, 
it  is  a  very  desirable  coal.  Its  fragile  character  is  due  to  its 
peculiar  spumous  structure,  which  has  been  attributed  by 
some  to  a  sort  of  crystal ization,  but  which,  I  think,  is  attribu- 
table to  a  lateral  crushing  movement  of  the  strata  in  the 
vicinity.  It  is  but  a  few  miles  to  points  where  the  rocks  have 
been  greatly  disturbed.  This  structure  is  mainly  confined  to 
the  Sewaneo  Mines.  The  thickness  of  the  bed  at  the  mines 
varies  from  two  and  a  half  to  seven  feet ;  it  may  be  regarded 
here  as  a  four  or  five  foot  bed.* 

980.  The  Main  Sewanee  is  a  valuable  bed  of  coal,  and  the 
most  reliable  one  west  of  the  Sequatchee  Valley.  It  appears  to 
be  the  southern  extension  of  the  Pennsylvania  bed  (B.)t  A  list 
of  fossil  plants  occurring  at  the  Sewanee  Mines,  in  the  shales 
associated  with  this  bed,  and  its  "  satellite"  below,  will  be  given 
at  the  end  of  the  Chapter. 

981.  This  bod  is  to  be  looked  for  at  all  points  on  the  Table- 
land where  its  proper  geological  horizon  is  presented,  which  is 
generally  within  50  or  75  feet  of  the  Conglomerate.  It  has 
been  seen  at  quite  a  number  of  localities  within  the  division  of 
the  Table-land  under  consideration,  outside  ol  the  vicinity  of 
Tracy  City.  Some  of  these  are  enumerated  below,  and  the 
special  features  of  the  bed  at  each,  given. 

982.  (a)  The  knoll  two  miles  west  of  Tracy  City,  may  be 
mentioned.  In  this  a  bank  was  opened  many  years  ago,  the 
coal  showing,  at  the  time  of  my  visit,  a  clear  face  of  12  feet, 
and  the  bottom  not  seen  at  that.  This  thickness,  however,  was 
quite  local. 

983.  (b)  The  "  Lower  Mines''  (§  976)  are  another  point. 
Here  the  bed  averaged  three  feet.  The  coal  was  cubic  in  struc- 
ture.    The  section  at  this  place  is  as  follows : 

*  The  facts  upon  which  these  statements  are  made,  were  observed  before  the  war. 
What  the  new  drifts  and  rooms  would  average,  I  am  not  informed. 

t  Bee  page  95,  of  J.  P.  Lesley^s  Manual  of  Coal  and  its  Topography ;   1856,  Philadel- 
phia, Lippincott  &  Co.    Also,  Dana's  Manual  of  Geology,  page  331. 
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(8)  Sandstohe,  more  or  less  shalj,  and  capping  the  knoll,...  16  feet. 

(7)  ShaU,.... 12  feet. 

(6)  Coal,  (Main  Seuxmeef)  removed, 8  feet. 

(6)  r%reClay, 1}  feet. 

(4)  Sandstone  and  Sandy  ShaUf ^ 16  feet. 

(8)  SkaU, 16  feet 

(2)  Coal, 1 J  to  8  ft. 

(1)  5Aate,  sandy, ^ 10  feet 

C0HOL0M£BATE,  a  few  feet  at  top  sandstone. 

984.  (c)  A  third  point  is  about  five  miles  southeast  of  Tracy 
City,  a  mile  and  a  half  from  the  Parmley  Bank,  mentioned  in 
§  967,  and  is  near  one  of  the  gulfs  of  the  Little  Sequatehee.  At 
this  place  is  Stone's  Bank,  The  Main  Sewaneecoal  shows  well 
here.  It  is  a  good  solid  coal,  from  four  to  five  feet  in  thick- 
ness. The  plateau-ridge,  in  which  this  bank  occurs,  extends, 
with  but  a  few  breaks,  to  the  Sewanee  Mines.  The  secti  .n  at 
Stone's  Bank  is  as  follows,  thickness  estimated : 

(9)  Sakdstonb,  seen, 20  feet. 

(8)  Space,  doubtful,  most  likely  sandstone  above  and  shale  be- 
low,   60  feet? 

(7)  ShaU, .-.,.  2to8ft. 

(6)  Sandy  Shale,  ot  Sandeione, 3  feet. 

(5)  Ooal,  (Main  Sewanee,) 4to5  ft. 

(4)  Fire   Clay, «     1  foot. 

(8)  ShaU, as  to  20ft. 

(2)  Sandstone,  exposed, 2  or  3  ft. 

(1)  Space,Tocks  not  seen, 25  feet? 

COHOLOMEBATE. 

985.  (d)  Outcrops  of  coal  in  the  Main  Sewanee  horizon  have 
been  observed  on  the  slopes  of  the  plateau,  or  bench,  ridges, 
around  the  upper  part  of  the  Little  Sequatehee  Valley,  (§  977,) 
but  as  no  excavations  have  been  seen,  the  character  of  the  bed 
in  this  region  cannot  be  given. 

986.  It  is  to  be  noted  that  the  two  last  sections  are  capped  with  the  sand- 
stone next  above  the  Main  Sewanee  Coal.  This,  indeed,  often  forms  terraces 
and  tables  subordinate  to  the  plateau-ridges. 

987.  Between  the  Main  Sewanee  and  the  Conglomerate,  there 
is  very  generally  a  coal  bed,  or  seam,  which,  for  reasons  that 
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will  appear,  may  be  called  the  Jackson  Coal.  (A  of  Lesley's 
Manual,  page  45.)  This  is  (3)  of  the  section  in  §  949.  At  Tracy 
City,  up  to  the  time  of  my  last  visit,  no  developments  of  inter- 
est to  a  miner  had  been  made  in  this  bed.  It  is  generally  too 
thin  to  work.  There  is  but  one  point  where  it  has,  to  my 
knowledge,  been  mined,  and  that  is  at  the  knoll  referred  to  in 
§  976,  containing  the  old  Jackson  Bank.  The  latter  bank  is 
in  this  bed,  and  hence  the  name  I  have  given  to  it.  The  coal 
at  this  point  is  tolerably  good,  would  be  quite  so,  but  for  the 
presence  of  pyrite.  It  ranges  in  thickness  from  two  to  three 
feet,  and  is  separated  from  the  Conglomerate  by  12  feet  of 
sandy  shale.  A  considerable  amount  of  coal  has  been  taken 
out  of  this  bed  up  to  the  time  the  Sewanee  Mining  Company 
commenced  their  operations.* 

988.  The  Jackson  Coal  can  also  be  seen  at  the  ^^  Lower 
Mines  j"  it  is  2  of  the  section  in  §  983.  A  drift  was  run  into 
the  bed  at  this  point  by  the  Sewanee  Company,  but  the  coal 
was  found  to  contain  so  much  pyrite  and  shaly  matter  as  not  to 
be  worth  the  mining. 

989.  (B)  The  Raccoon  and  WalderC 8  Ridge  Division, — Having 
considered  the  Sewanee  Division  of  the  Table-laud  with  re- 
ference to  the  Coal  Formation,  we  pass,  now,  to  a  second  di- 
vision. (See  §§  946,  947.)  This  embraces  the  portion  of  the 
Table-land  east  of  Sequatchee  Valley  and  the  Crab  Orchard 
Bange  of  Mountains,  (§  188,)  and  extends  longitudinally  from 
the  Alabama  line  to  the  Emery  Eiver,  in  Morgan  County.  It 
includes  parts  of  Marion,  Sequatchee,  Hamilton,  Bledsoe,  Ehea, 
Cumberland,  Eoane,  and  Morgan. 

« 

990.  The  topography  of  this  belt  has  been  given  in  sections  141, 142,  and 

182.  In  the  diagram  on  page  189,  the  part  C  E  is  a  section  of  the  southern 
end  of  the  division.  It  shows  how  the  Coal  Measures  (X)  rest  upon  the 
Mountain  Limestone  (IX.)  The  elevation  of  the  former  is  also  to  be 
noted.  The  formations  are  seen  to  dip  in  such  a  manner  as  to  form  a  very 
shallow  trough,  the  strata,  however,  in  the  central  part  heing  approxi- 
mately horizontal. 

991.  In  the  part  of  the  division  east  of  the  head  of  Sequatchee  Valley 

*  This  bank,  with  others  on  this  section  of  the  Table-land,  and  amonj^  them  the 
Porter  and  Logon  Banks,  was  first  opened  by  Abram  Van  Vleok,  a  working  man,  but 
an  intelligent  one,  having  no  occasion  to  cloak  his  ignorance  by  calling  himself  a  **  prac- 
tical miner." 
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and  Crab  Orchard  Mountain,  this  trongh-like  feature  of  the  strata  is  more 
marked.  Here,  also,  and  indeed  at  points  further  south,  the  eastern  edge  of 
the  division  is  thrown  up  in  a  crested  ridge,  the  Conglomerate  and  eand- 
stones  of  the  Coal  Formation  entering  largely  into  its  slructure,  and  being 
often  tilted  at  high  angles.  In  the  southern  part  of  the  division  this  fea- 
ture is  not  prominent,  although  the  strata,  as  shown  at  E  in  the  diagram 
run  up,  to  some  extent,  as  they  come  to  the  surface  in  Lookout  Valley. 

992.  It  is  to  be  noted,  as  stated  in  i  141,  that  Walden's  Ridge  and  the 
Raccoon  Mountains  appertain  to  the  same  belt.  The  range  runs  south- 
westerly, a  long  distance  into  Georgia  and  Alabama. 

993.  The  completion  of  the  Nashville  and  Chattanooga  I^il* 
road  through  the  Eaccoon  Mountains,  has  been  followed  by  the 
building  up  of  a  great  mining  interest  in  a  region  once  wild, 
desolate  and  unproductive.  We  can  learn  here  a  lesson,  as  to 
what  railroads  will  do  for  us  when  made  to  traverse  mineral 
ground.*  We  trust  that  others  will  soon  be  built  across  our 
great  coal  field. 

994.  We  take  the  region  of  the  JEtna  MineSj  as  our  starting 
point  in  the  consideration  of  the  Coal  Measures  of  the  division 
before  us.    At  no  other  point  have  the  coals  been  so  thoroughly- 
explored  as  here.     The  following  general  section,  of  the  strata 
in  the  ^tna  region,  will  illustrate  the  character  of  the  Coal 
Formation  over  a  large  area.    The  survey  was  made  in  1858, 
and  in  years  antecedent.     As  to  whether  any  essentially  new 
developments  have  been  made  since  the  war,  I  am  not  in- 
formed.    The  mountain,  at  the  ^tna  Mines,  has  the  typical 
character  described  in  §§  940-942,  that  is  to  say,  it  is  a  table 
with  a  plateau -ridge^  or  back  bench,  upon  it.     The  latter,  on 
the  mountain  between  the  railroad  and  the  Tennessee  Eiver, 
covers  a  considerable  area,  but  it  is  often  narrow,  more  or  less 
broken,  and  much  less  in  extent  than  the  floor  upon  which  it 
rests. 

995.  The  Upper  Conglomerate  of  the  section  forms  a  terrace  around  the 
plateau-ridges.  The  Lower  Conglomerate,  which,  in  the  sections  west  of 
Sequatchee  Valley  I  have  called  the  Cliff  Rock,  makes,  in  many  portions 
of  the  Raccoon  Mountains,  outside  of  the  Minn  region,  the  cap-rock  of  the 
Tahle-lands.  In  fact,  at  some  points,  the  two  rocks  appear  to  come  together 
and  form  a  single  stratum. 

*  Much  credit  is  due  to  the  enterprise  of  Gol.  J.  A.  Whiteside  (now  deceased)  and 
Robert  Grayens,  Esq.,  of  Chattanooga,  for  the  deyelopments  made  in  the  Raccoon 
Mountains. 
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(8)  Sandstone,  cap-rock  of  plateau-ridge  above   the 

JStna  Mines, 75  feet. 

(7)  ShaU, 48  feet. 

(6)  Ooal,  "Walker  Coalf^  uniform,  good,  cubic 4  feet. 

(5)  Shale^  including  sometimes  a  tbin  coaij  (Cravens,) 

from 80  to  40  feet. 

(4)  Ooal,  "Slaie   Vein'"  including  a  layer  eighteen 

inches  thick,  of  shale  and  coal  mixed, 5  to  6  feet. 

(8)  ShaU^ 44  feet. 

(2)  Coal,  ''Kelly  Coalf'  good,  cubical  coal,  from 2  to  8  feet. 

(1)  Fire  Clay,  from 1  to  2  feet. 

ITPPEB  COHOLOMEBATE,  simply  a  sandstone  here, 75  feet. 

(4)  OoaI»  seam,  a  few  inches. 

(8)  iSfAa^ « 80  to  40  feet 

(2)  Coali  seam,  ten  inches. 

(1)  Sandy  ShaU,  from 100  to  180  feet. 

LOWEB  C0HOL0MEBA.TE,  Clif  Rock  of  the  sections 
east  of  Sequatchee  Valley,  in  which  it  is  included  in 
the  Lower  Meamres;  becomes  a  well-characterized  Con- 
glomerate over  the  upper  coal  (Main  ^tna  or  Clifif 
Vein)  at  Gordan^s  Mines,  in  Georgia,  doubtless  coalesce 
at  some  points  with  the  Upper  Conglomerate,  the  inter- 
vening layers  thinning  out,  fi'om 70  to  100  feet 

(14)  Shale,  sometimes  wanting,  the  rock  above  making 

the  roof  of  the  coal  from. 0 to  12  feet. 

(18)  O  OOl^  Main  JEtna,  or  CUf  Vein;  the  most  impor- 
tant bed  in  the  Raccoon  Mountains,  and  has  been 
mined  at  numerous  points  by  different  parties ; 
has  a  wide  spread  under  the  Lower  Conglomerate, 
or  Cliff  Rock,  of  the  mountains ;  is  irregular  in 
thickness,  ranging  generally  from  eighteen  inches 
to  four  feet,  but  occasionally  sinking  to  a  few 
inches,  or  rising  in  a  swell  six,  seven,  or  more 
feet  in  thickness  *,  structure  of  coal  often  peculiar, 
is  in  laminsB  from  the  fraction  of  an  inch  to  two 
inches  in  thickness,  the  lamines  separated  by  the 
seams  of  mineral  charcoal,  and  each  one  made  up 
of  small,  irregular,  vertical  prisms ;  the  coal  is  of 
good  quality,  and  in  demand,  not  highly  bitumi- 
nous, contains  but  little  pyrite,  and  makes  good 
coke;  will  average,  perhaps, 3  feet. 

(12)  Fire  Clay,  indurated,  contains  SUgmaria,  often  with 
rootlets  attached;  has  been  made  into  good  fire- 
brick,   1  to3  feet 
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(11)  ShaUf .' 6  to  20  feet. 

(10)  Coal,  thin; Jtol  foot. 

(9)  Sandstone  and  Sandy  ShaU, 80  to  120  feet. 

(8)  ShaU 0to5  feet. 

(7)  O  oal,  of  good  qualityi  osually  too  thin  to  be  mined, 
from \  to  8  feet. 

(6)  Fire  Clay, 0to2  feet. 

(6)  Sandy  Shale,  or  Sandstone, 20  to  26  feet' 

(4)  ShaU, 15  to  20  feet. 

(8)  Ooal,  lowest  bed  like  the  last,  and  banks  have 
been  opened  in  both ;  Mr.  £  .Alley  opened  a  bank 
in  this  bed,  at  one  point  in  the  Raccoon  region, 
where  it  was  at  first  six  feet,  then  nine,  but  soon 
fell  to  three, }  to  8  feet. 

(2)  Fire  Clay, 0  to  8  feet. 

(1)  Shales  and  Shaly  SandtUmee, 80  to  150  feet. 

Mountain  Limestone  Formation. 

Variegated  Shales  and  Limestones  in  the  Valley  of 
Running  Water. 

996.  The  above  section  presents  a  fair  analysis  of  the  Coal 
Measures  of  thd  Raccoon  Mountain  Eegion.  There  are  seen 
to  be  four  coal  beds  below  the  Lower  Conglomerate,  one  more 
than  generally  occurs  below  the  corresponding  rock  in  the 
slopes  on  the  west  side  of  Sequatchee  Valley.  Exteuding  the 
comparisons  made  in  §  964,  to  this  section,  and  we  see  a  still 
further  increase,  going  eastward,  in  the  volume  and  in  the 
number  of  coal  beds  of  the  Lower  Measures. 

997.  The  plateau-ridges,  or  the  Upper  Measures,  of  the  Rac- 
coon Region,  is,  considering  the  thickness  of  the  strata,  very 
rich  in  coal.  I  know  not  the  aggregate  area  they  occupy ;  it 
is  much  less  than  that  of  the  main  floor  they  rest  upon.  They 
are  most  conspicuous  on  the  part  of  the  mountain  between  the 
railroad  and  the  Tennessee  River.*  The  elevation  of  one 
point  of  these  above  tide,  is  given  on  page  74,  (6.) 

998.  The  trio  of  coals,  the  Kelly,  Slate  and  Walker,  appertain 
doubtless  to  the  horizon  of  the  Jackson  (3)  and  Main  Sewanee, 
of  the  section  in  §  949.  (See  §§  980,  964.)  Their  paleonto- 
logical  features  have  not  been  much  studied.    It  is  likely  that 


*  In  the  ^tna  Region  ^'they  are  contained  in  two  ridges,  together  equal  to  ISOO 
acres.'*  (E.  Alley.) 
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the  Kelly  trnd  tho  Jackson  are  the  eame,  and  that  the  ^ate  and 
the  Walker  represent  the  Sewanee. 

999.  I  add,  here,  before  passing  northward,  the  section  pre- 
sented at  the  point  of  XooAouf  Mountain.  (§  189,  and  194,  |fi).) 
This  is  the  last  of  a  series  of  sections  taken  at  intervals  in  a 
belt  extending  from  the  extreme  western  to  the  extreme  east- 
ern slopes  of  the  Table-land,  including  in  tho  latter,  the  great 
outlier  above.  They  constitute,  in  fact,  a  complete  section, 
runningquite  across  the  southern  end  of  our  Coal  Measures. 

Tho  coals  at  the  northern  end  of  Lookout  are  poorly  pre- 
sented ;  in  fact,  the  outcrops  of  most  of  them  do  not  appear  at 
all.  Following  the  mountain  into  Georgia,  however,  several 
of  them  become  workable  beds.  A  special  feature  of  this  sec- 
tion ia  the  great  development  of  the  Conglomerate  at  the  top 
of  Lookout. 


pebbles;  thickness   eatimBted   ity  Col.  Wliiteeide  snd 
inyseh", _250  feet. 

(S)  Coal,  a  trace  at  tbe  Point  of  mounUin. 

(2)  Fire  day,  was  used  by  Hr.  CrBTens  st  tbs  old  "Blutf  Fur- 
nace," and  obtained  from  an  outcrop  below  tbe.fiol«f,  an- 
Bwered  a  good  purpose _ 1  to  9  feet. 

(1)  Saidi/    ShaU.  10  to  30  feet. 

(This  gpRca  between  the  two  conglomerates,  ia,  at 
some  points,  as  near  the  Hotel,  reduced  to  9  or  10  feet, 
the  Sarufy  Sfmlt  thinning  out.) 

COVOLOMERATE,  middle  pert  containing  pebbles,  on 
tba  road  down  the  mountain,  from  the  Botel,  is  2S 
feet  thick,  not  well  developed,  contains   6  or  6  feet  of 

shale  in  its  middle  part;  atthePotn/, 87  feet. 

'  (  )  SAaie  running  up  into   Sandy  ShaU, 16  feet 

(  )  Shale,    dark,... 

'{  )  Coal? 

{  )  Fire  Clay,   sandy, 6  feet. 

{  )  Shalt, 0  to  8  feet. 

(  )  Sandy  SkaU 15  feet 

{  )  Sahdstosk, 16  to  28  feet. 

(  )  Santfy  5Aa/<,  running  up  into  thin  SBndstone,_...60  to  70  feet 
(  }  Shale,  heavy,  (at  the  point,)  becoming  sandy  in  a^ 

Heading,  ~ „ 21!0  feet 

(  )  Sandstone, 10  feet 

Sig.  25.     Vol.  1. 
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MoTTNTAiK  LiMSBTONi.  The  sandstoiie  above  is  immedi- 
aetly,  or  very  soon,  followed  by  the  yariegated  shales  of 
this  formation ;  from  the  sandstone  to  the  first  lime- 
stone seen,  is 50  feet. 

1000.  Passing  northward,  from  the  jEtna  MineS;  we  soon  get  . 
into  the  narrow  valley,  or  gorge,  in  which  the  Tennessee  Eiver 
finds  a  passage  through  the  Walden's  Bidge  Bange.  (§  149.) 
The  strata  of  the  Lower  Coal  Measures  are  here  boldly  presented 
in  the  slopes  on  both  sides  of  the  river.  The  coals  have  about 
the  same  general  features  as  in  the  ^tna  Begion.  They  have 
not,  however,  been  so  fully  explored,  and  hence,  are  not  as  well 
known.  I  have  seen,  however,  the  four  coals  below  the  Lower 
Conglomerate  (or  Cliff  Bock)  on  the  north  side  of  the  river. 
The  Main  ^tna  is  here  in  place,  and  has  been  mined  to  some 
extent.  One  of  the  lower  beds  has  also  been  worked.  Before 
the  completion  of  the  Nashville  and  Chattanooga  Bailroad, 
coal  was  taken  out  of  these  beds  and  sent  down  the  river  to 
towns  in  Alabama.  I  am  not  informed  as  to  what  has  been 
done  with  them  in  late  years. 

1001.  From  the  Tennessee,  northward,  through  the  division, 
to  the  Emery  Biver,  the  Coal  Measures  have  not  been,  as  yet, 
sufficiently  studied.  Enough  has  been  done,  however,  to  in- 
form us  as  to  their  general  character. 

The  two  principal  sections  given,  the  Sewanee  (§  949)  and 
the  Baccoon,  (§  994,  995,)  may  be  taken  in  general  as  types  of 
this  portion  of  the  series.  Both  the  Upper  and  Lower  Mea- 
sures are  often  present.  In  the  trough  of  the  Walden's  Bidge 
Bange  (§  990)  there  may  be,  at  some  points^  a  few  strata  higher 
in  the  series  than  the  topmost  of  the  Sewanee  Section.  The 
Main  Sewanee  is,  most  likely,  the  principal  coal.  The  upper 
bench  feature  is  not  as  marked  as  it  is  south  of  the  Tennessee 
Biver,  or  west  of  the  Sequatchie  Valley.  Below  will  be  pre- 
sented a  section  of  the  strata  in  the  vicinity  of  Crab  Orchard 
Mountain,  which  will  serve  to  illustrate  the  general  features  of 
the  Coal  Series  in  the  northern  part  of  the  Division  under  con- 
sideration. 

1002.  At  many  points  along  the  eastern  slope  of  the  Table- 
land, from  the  vicinity  of  Chattanooga  to  the  Emery  Biver,  the 
coal  beds  outcrop,  and  numerous  banks  have  been  opened  in 
them.     The  beds  outcropping,  are,  doubtless,  both  those  below 
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and  above  the  Conglomerate,  or  conglomerates,  as  the  case  may 
be.  Northward,  the  principal  bed  in  which  the  banks  occur, 
is,  with  little  doubt,  the  Main  Sewanee,  or  Ooal  B,  of  Lesley. 
(§980.)  But  further  investigations  are  required  before  this 
can  be  asserted  positively. 

1003.  The  strata  along  the  eastern  slope  are  often  much  dis- 
turbed. (§  991.)  At  a  few  points  the  Coal  Measures  are 
brought  down  to  the  valley ;  at  others,  detached  blocks  of  the 
Measures  containing  coal,  lie  against  the  slopes  as  if  they  had 
been  pitched  over  from  above. 

1004.  The  following  are  some  of  the  banks  that  have  been 
opened  on  the  eastern  slope.  I  quote,  in  part,  from  Col.  W.  B. 
Graw's  able  Eeport  to  the  officers  of  the  proposed  Chattanooga 
and  Kentucky  Eailroad: 

(a)  First,  may  be  mentioned  here,  a  bank  about  six  miles  ft*om  Chatta- 
nooga, near  the  Suck  in  Tennessee  Kiyer,  and  a  little  to  the  left  of  Col. 
Gaw'sline;  **  worked  by  the  Government  during  the  war,  and  much  coal 
taken  out;  the  opening  of  the  bed  about  800  feet  above  the  valley,  and  400 
feet  above  the  river." 

I  have  not  seen  this  bank,  but  suppose  it  to  be  in  the  Main  jStna. 
Thickness  variable,  from  one  to  eight  feet    (}  1000.) 

(b)  **At  North  Chicamauga  Oreekj  on  the  left  slope,  aboat  three-fourths 
of  a  mile  to  the  left  of  the  line  of  road,  and  about  twelve  and  a  half  miles 
from  Chattanooga,  mines  were  worked  before  the  war;"  beds  "are  found 
upon  the  top  and  edge  of  the  ridge,"  and  of  good  thickness. 

(c)  Clift  and  MeRkea't  Mines,  on  Soddy  Creek,  about  22  miles  from  Chat- 
tanooga, and  near  the  foot  of  the  mountain.  At  this  point  the  Coal  Mea- 
sures are  brought  down^into  the  valley,  the  mines  being  in  the  latter.  This 
depression  commences  a  few  miles  south  of  the  mines,  and  is  continued  to 
about  the  Rhea  County  line.  The  beds  are  from  two  to  five  feet,  rarely 
swelling  out  to  seven  or  eight  *'  The  coal  f^om  these  mines  has  been  con- 
sumed in  Chattanooga  for  years." 

(d)  The  next  mines  are  in  the  vicinity  of  Pearson* a^  on  Rocky ^  or  SaU 
Creek,  and  about  28  miles  from  Chattanooga;  **  have  been  worked  for  a  long 
time;  coal  known  in  Chattanooga  and  Atlanta  as  the  Sale  Creek  Coal; 
mines  now  worked  by  a  company  of  energetic  Welsh." 

(e)  ^^Jacks  Bank'  is  in  the  same  vicinity.  The  coal  bed  at  this  point  is 
in  the  knee  of  a  synclinal  fold.  When  I  visited  this  bank,  (1855,)  there 
were  rooms  in  the  knee  10  to  15  feet  high ;  thickness  of  bed  from  4  to  6 
feet;  coal  crushed,  of  spumous  structure,  but  comparatively  pure  and  ex- 
cellent 

(f)  "ifci;.  Day's  Mtnesj  some  forty  miles  f^om  Chattanooga,  in  Rhea 


388  QEOLOQIOAL  STRUCTURE  AND   FORMATIONS. 

County,  And  about  three-fourths  of  a  mile  from  the  proposed  railroad. 
These  have  not  been  much  worked,  but  I  regard  the  coal  as  of  superior  qual- 
ity ;  the  beds  are  of  considerable  thickness." 

(g)  ^^  Miller' »  Fami,  about  66  miles  from  Chattanooga.  These  mines 
have  an  especial  value,  from  the  fact  that  the  opening  of  the  bed  is  scarcely 
fifteen  feet  above  the  level  of  our  road,  and  not  more  than  a  quarter  of  a 
mile  from  it."    The  coal  is  hard,  cubic,  and  will  bear  transportation  well. 

(h)  Then  follows  i2o<2c?y'«  Mines^  about  62  miles  from  Chattanooga,  and 
still  further  north,  the  banks  on  White's  Creek, 

(i)  KimhrougKa  Mines,  in  Roane  County.  "  They  are  the  most  reliable 
and  richest  along  the  whole  route.  They  are  not  worked  at  present,  but 
before  the  death  of  the  proprietor,  were  among  the  most  prominent  mines 
in  the  country."  The  bed  of  coal  at  Kimbrough's,  is,  most  likely,  the  same 
as  theHo^,  (Main  Sewanee,)  in  the  section  below.  The  bank  is  in  a  tilted 
block  of  measures,  resting  against  the  slope  of  the  mountain.  It  affords  a 
hard,  lustrous,  cubic  coal.  At  the  top  of  the  mountain,  just  beyond  the 
crest,  there  is  an  outcrop  of  coal  appertaining,  most  likely,  to  the  same  bed. 

(j)  On  Biff  Emery  are  several  banks  of  coal,  most  of  which,  doubtless, 
like  the  Kimbrough  Bank,  are  in  the  Main  Sewanee.  Four  feet,  or,  per- 
haps, in  a  few  localities,  five  feet,  is  a  maximum  average  for  them. 

(k)  The  De  Armond  Banks,  on  the  Little  Emery,  although  belonging  to 
another  division,  may  be  noted  here.  These  are  worked  to  a  considerable 
extent.  I  have  not  seen  them,  but  suppose  them  to  be  in  the  same  bed  as 
that  to  which  the  last  mentioned  banks  have  been  referred. 

1005.  I  close  the  description  of  this  Division  of  the  Coal 
Measures  with  the  following  section,  which  will  serve  to  illus- 
trate the  character  of  the  Coal  Series,  not  only  in  the  area  to 
which  our  attention  has  been  confined^  but  also  in  that  which 
will  succeed. 

The  section  presents  the  strata  as  seen  in  intersecting,  in 
Cumberland  County,  the  Crab  Orchard  Mange,  (§  188,)  along  the 
Sparta,  or  Crossville  and  Kingston  road.  It  has  already  been 
stated  that  this  range  is  the  back  of  an  anticlinal  fold.  (See 
§  346  and  on.)  The  strata  of  the  Coal  Measures  were  raised  in 
a  great  arch  by  this  fold.  The  topmost  of  them,  however,  have 
since  been,  in  good  part,  removed  by  denudation.  The  Con- 
glomerate now  forms  the  cap  rock  of  Crab  Orchard  Mountain. 
The  strata  dip  away  from  the  range  on  both  sides. 

The  thickness  of  the  strata  given,  were,  in  most  cases,  esti- 
mated, and  are  but  approximately  true. 
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(9)  Sandstone,  heavy ;  forms  a  wide,  synclinal  trough, 
in  which  is  the  hed  of  Daddy's  Creek;  (upon  this 
rests,  on  the  west  side  of  the  creek  mentioned,  a 
knoll  of  shale,  40  feet  high;)  thickness  doubtful, 
say, 1 100  feet. 

(8)  ShaUy  (Coal?) perhaps, 25to50fb. 

(7)  Sandstone,  heavy;  forms,  on  the  east  side  of  the 
range,  the  cascade  at  McNare's,  from 100  to  150  ft. 

(6)  ShaU,   (Coal?)  perhaps, 60  feet. 

(5)  Sandstone^  including  some  shale  in  its  middle  part, 

say, 60  feet. 

(4)  Shale^  (includes  a  thin  sandstone,  one  or  two  feet 

thick,  with  indications  of  coal  below  it,)  about.....  50  feet. 

(8)  Ooal,  Haley' 8f  (Main  Sewanee,)  seen  west  of  the 
mountain;  near  the  road,  of  good  quality 4  feet. 

(2)  Fire  Clay, 1  foot. 

(1)  Shale, 80  to  40  ft. 

CONQLOMEBATE,  heavy,  much  of  it  coarse,  caps  the 
mountain ;  seen  also  at  a  low  level  on  both  sides  of  the 
range, « 100  to  150  ft. 
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(5)  SlopCy^ihale  vntheoalf) 15  feet. 

(4)  Sandstone 88  feet. 

(8)  Slope,  (perhaps  mostly  shale,  with  one  or  two  eoal 

eeanut) 110  feet. 

(2)  Sandstone,  thin  bedded, 50  feet. 

(1)  Shale,  coal  shale, 20  feet. 


Mountain  Limestone,  runs  up  several  hundred  feet  above 
the  base  of  the  mountain. 


1006.  (C)  The  Northern  Division. — This  embraces  the  part  of 
the  Table-land  lying  north  of  Van  Buren  and  Bledsoe  counties, 
and  west  of  the  Crab  Orchard  Bange,  (§  188,)  and  a  line  run- 
ning through  Montgomery  and  Huntsville.  Within  its  limits 
are  parts  of  White,  Cumberland,  Morgan,  Putnam,  Overton, 
Fentress  and  Scott  counties.  • 

1007.  The  top  of  the  Table-land  is,  in  this  portion,  wide  and 
without  high  mountains,  presenting  a  flat  surface,  varied  by 
valleys  of  moderate  depth.  In  passing  back  from  the  margin 
of  the  slopes  an  upper  plateau,  or  bench,  is  often  met  with,  as 
in  the  Sewanee  Division.   (§  940.) 
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1008.  The  mazimum  thickness  of  the  Coal  Measures  pre- 
seoted  in  this  area,  is  about  equal  to  that  of  the  series  in  the 
Crab  Orchard  Section,  (§  1005,)  which  may  be  taken  as  typical 
of  the  eastern  portion  of  the  area,  or,  at  least,  of  that  part 
of  it  adjacent  to  the  Crab  Orchard  Bange.  In  much  of  the 
area,  however,  especially  westward  and  northward,  the  thick- 
ness is  less. 

1009.  I  present,  first,  a  section  taken  in  the  vicinity  of  the 
old  '^  Eastland  Stand,'^  on  Clifty  Creek,  in  White  County,  and 
near  the  Canoy  Fork  Gulf  : 
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(18)  SAimsTONB  AND  OoNOLOMKiiATK,  Contains  small 

pebbles  at  some  points, 65  feet. 

(12)  ShaU, 0  to  12  ft. 

(11)  Coal,  irregular, ..}  to  2  ft. 

(10)  Firt  Clay, ..0  to  2  ft. 

(9)  Shale,  mostly,  with  two  or  three  beds  of  sandy  sbale,  60  feet. 

(.8)  Fvrt  Clay,  (Ooal?) 1  foot 

(7)  Sandstonx,  forms  cliffs  around  the  head  of  the  gulf,  40  feet. 

(6)  ShaU, 20  feet. 

(6)  Fire  Clay,  (Ooal?) 1  foot. 

(4)  Sandy  Shale,  or  Sandstone, 26  feet. 

(8)  ShaU, 62  feet 

(2)  Ooal^  at  bottom  of  EaaOand'e  Well, 8  feet 

(1)  Shale, -  26  feet 


CONQLOMEBATE,  bottom,  with  several  lenticular  masses 
of  coal  in  it;  pebbles  numerous  at  some  points,  at 
others  rare, 60  feet. 

^^  \  Shale,  with   one    (occasionally  two)  seams  of  Ooal| 

32  1  varying  from  0  to  18  inches,  in  all, 16  feet. 

Mountain  Limsstonx  ;  Umetione,  40  feet  thick,  forming  a 
cliff  with  Calcareous  Shale  below  it. 


1010.  The  following  is  a  section  of  the  strata  in  the  region 
of  ScarbrougKs  Mill  and  Coal  Bank,  the  two  being  about  half  a 
mile  apart.  The  mill  is  on  Caney  Fork,  just  above  the  head  of 
the  Gulf,  and  at  the  crossing  of  the  old  Boss  Eoad,  and  about 
four  miles  from  the  Eastland  Stand : 
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(9)  Sandstone, 60  feet* 

(8)  Space,  rocks  not  Been, 80  feet. 

(7)  <SfAa7tf,  outcrop  not  good) 62  feet. 

(6)  Shale 88  feet 

(6)  Ooal,  SearhrougK 8,  (may  be  Main  Setvanee;)  a  fine 
bed;  place  appears  to  be  above  No.  7  (Sandstone) 
of  tbe  Eastern  Section.  The  pits  were  half  filled 
with  water  at  the  time  of  my  visit;  could  see  but 
the  upper  part;  thioknessi  according  to  Scar- 
brough,  ft'om  4  to  6  feet,  averaging, 5  feet. 

(4)  Fire  Clay, 2  to  8  ft. 

(3)  SkcUe 18  feet. 

(2)  Sandstokx, -  40  feet. 

(1)  Shale,  (Coal?)  with  a  thin  sandstone  in  its  middle 

part, 78  feet. 

CONQLOMEBATEy  forming  the  rapids. 


1011.  In  the  hills  Bonth  of  Scarbrougb's  Mill,  there  is  another 
stratum  of  shale,  with  a  sandstone  above,  resting  npon  the 
upper  bed  of  the  last  section. 

1012.  It  will  be  observed  that  the  Lower  Measures  in  the 
Eastland  Section  are  very  poorly  developed.  At  many  points, 
however,  west  of  this,  in  "White  County,  they  are  of  consid- 
erable importance.  This  part  of  the  series  occurs  beneath  the 
brow  of  the  Table-land  at  all  points,  facing  the  valleys  of  Caney 
Fork  and  Calf  Killer,  and  is  sometimes  100,  or  more,  feet  in 
tbickness,  though  usually  under  this.  It  generally  contains 
two  or  three  (occasionally  four)  seams  of  coal,  which  frequently 
are  too  thin  to  work.  Here  and  there,  however,  some  one  of 
them  will  swell  out  to  three,  four,  or  five,  (or  even,  though 
very  rarely,  to  seven  or  eight,)  feet,  affording  a  valuable  local 
body  of  coal. 

1013.  The  Measures  below  the  Conglomerate  on  this  part  of 
the  Table-land,  are  much  like  what  they  are  on  the  western 
slope  in  the  Sewanee  Division.  And  it  may  be  stated  here  in 
general,  although  no  reference  has  yet  been  made  to  the  series 
in  Fentress  and  Overton,  that  the  Jjower  Measures  "present  simi- 
lar features  throughout,  on  the  western  slopes,  from  Kentucky 
to  Alabama.  They  consist  of  shales  and  sandstones,  the 
latter  sometimes  absent,  and  range  in  thickness  from  a    few 
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feet  to  aboat  200.  They  contain  two,  sometimes  three,  rarely 
more,  seams  of  Coal.  These  are  often  too  thin  for  mining,  but 
locally  swell  out,  and  form  valuable  deposits  from  two  and  a 
half  to  four  or  five  (rarely  more)  feet  in  thickness.  The  Pop- 
lar Mountain  and  Upper  Cumberland  Coal  Banks  in  Kentucky^ 
are  in  the  northern  extension  of  this  same  series. 

1014.  Returning  to  White  County,  and  the  valley  of  the 
Calf  Killer,  the  head  of  which  is  in  Putnam  County,  we  find 
several  banks  in  the  coals  below  the  Conglomerate.  Most  of 
those  are  enumerated  below.  A  few  sections  are  also  given^ 
illustrating  the  character  of  the  Measures. 

1016.  (ft)  lAtiUa  Banky  near  the  brow  of  the  TAble-land  overlooking 
the  vnlley  of  Calf  Killer,  about  two  miles  and  a  half,  direct,  from  Bon 
Air,  and  five  or  nix  from  Sparta;  has  been  opened  for  manj  years,  the 
coal  being  used  in  Sparta.    The  following  is  the  section  at  this  point : 

CONQLOMEBATE,    heavy,  cap-rock  of  mountain. 

<S^Aa^,  may  have  thin  seams  of  coaZ,  contains  eJay  tron-stones,...  80  feet. 

Sanchtone, ,: • - 18  feet. 

Coal|  thin  seam,  with  fire  clay, ^ 1  to  2  feet. 

ShaUf  lower  part  blackish, ^ 12  feet. 

Ooal.  Little's  Bank;  coal  cubical,  of  good  quality,  from  2  to  4 

feet  in  thickness,  and  averaging, 3}  feet. 

ff 

Under-elay, ~ r. 1  to  2  feet. 

iS|pac«,  down  to  the  first  limestone  seen, 30  feet. 

1016.  (b)  Lance's  Bank,  about  half  a  mile  from  Littles,  on  the  Bon  Air 
side;  bed  same  as  that  of  Little's;,  coal  three  feet;  section  similar  to  that 
just  given. 

1017.  (c)  From  Lance's  Bank,  around  the  mountain  to  Bon  Air,  thin 
outcrops  of  the  seams  occur  at  numerous  points.  On  the  old  road,  leading 
to  the  top  of  the  mountain,  in  the  vicinity  of  tfie  latter  place,  the  Measures 
below  the  Conglomerate,  which  is  here  90  feet  thick,  consist  of  shales  100 
feet  in  thickness,  in  which  are  four  thin  seams  of  coal,  several  of  which 
have  under-clays.  Hi  928.) 

1018.  (d)  Rodgera'  Bank;  in  Dog,  or  Let  Cove,  between  two  and  throe 
miles  from  Bon  Air,  in  an  easterly  or  southeasterly  direction ;  opened  by 
Gfen.  Rodgers ;  bed  two  and  a  half  feet  at  outcrop,  may  be  three  or  four 
feet  within.  In  this  region  are,  at  some  points,  four  seams,  the  bank  above 
being  in  the  third  below  Conglomerate.  An  outcrop  of  four  feet  in  one 
of  the  seams  of  this  cove  is  reported  to  exist  at  a  point  not  visited. 

1019.  (e)  Passing  back  to  the  cliffs  overlooking  the  valley  of  Calf  Killer, 
we  find,  at  the  head  of  Blue  Spring  Cove,  northeast  of  Little's  Bank,  and 
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about  four  miles  north  of  Bon  Air,  Trowbridge's  Bank.    The  section  here  is 
as  follows : 

CONQLOMEEATE,  heav^,  making  the  cliff. 

ShaU^  (may  have  a  eoa/scam,) , 15  feet 

SamUtone^  from 3  to  6  feet. 

ShaU, 2  feet. 

Coal, 2Jto3  feet. 

Sandstone^  rough,  eight  or  ten  feet  seen. 

1020.  (f )  North  of  the  last,  and  on  the  point  of  the  Tahle-land  about 
opposite  the  mouth  of  Cherry  Creek,  is  Offlcera  Bank^  which  has  afforded 
considerable  coal.     Not  having  visited  it,  I  cannot  give  its  character. 

1021.  (g)  Several  fine  outcrops  are  reported  in  the  head  of  England's 
Cove,  beneath  the  Conglomerate;  one,  I  was  told,  is  *'I5  feet  thick;"  I 
cannot  vouch  for  the  truth  of  the  statement. 

1022.  (h)  At  the  extreme  head  of  the  Calf  Killer  gorge,  in  Putnam 
County,  and  about  a  mile  south  of  Whitaker's,  on  the  Walton  road, 
the  following  section  was  seen : 

CONGLOMEBATE,  cappingthe  Table-land  here 100  feet 

S?iale, 4  to  6  feet. 

Coal,  at  least ■ 2  feet. 

SpaeCy  doubtful, 5  feet. 

Sandstone, 86  to  40  feet. 

ShaU,  at  top,  with  lower  part  doubtful, 15  feet. 

LiHKSTONE. 

1023.  (i)  Other  similar  sections  occur  in  this  region.  At  Brady's  Mill, 
in  the  same  vicinity,  the  following  is  the  section,  no  coal  appearing: 

CONOLOMEEATE, lOOfeet. 

Shelly    Sandstone^ 25  feet. 

Sandstone,^ 15  feet. 

ShaUj   with  iron-stones, 15  feet. 

^paee,  rocks  not  seen,  in  which  there  might  be  coal.  The  lime- 
stone soon  follows. 

1024.  (j)  Som^s  Bank,  at  the  top  of  the  mountain,  on  the  west  side  of 
the  Calf  Killer  Valley,  in  Putnam,  near  the  White  County  line;  a  bed  six 
feet  thick  in  the  bank:  lies  immediately  below  the  Conglomerate,  or  with 
but  a  little  shale  intervening;  has  a  heavy  sandstone  below  it,  the  Mountain 
Limestone  soon  following. 

1025.  In  none  of  the  banks  enumerated,  has  there  been  any- 
thing like  extensive  mining  done.  They  are  little  else  than 
openings  made  in  the  beds  for  the  purpose  of  obtaining  a  little 
coal  for  local  use.  The  stimulus  of  a  railroad  is  necdecl,  to 
bring  out  the  mineral  resources  of  this  region. 
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1026.  Beturning  to  the  sections  in  §§  1009  and  1010,  we  see 
that  the  Upper  Measures  in  these  embrace  several  coals.  The 
two  principal  ones  appear  to  be  the  Eastland  and  the  Scar- 
brough.  The  later  may  be  the  Main  Sewanee,  or  Coal  B. 
(§  980.)  Of  this  I  cannot,  at  present,  be  certain,  though  I 
think  it  probable.  In  the  sections  I  have  referred  the  portions 
above  the  main  Conglomerate  to  the  Upper  Measures,  thus 
making  them  equivalent,  in  general,  to  the  upper  portion  of  the 
Sewanee  Section.  (  949.)  This  reference,  as  in  the  case  of 
the  Scarbrough  Coal,  is  provisional.  The  plants  have  not  been 
studied.  The  underlying  Conglomerate  is  a  well  defined  stra« 
tum,  and,  doubtless,  equivalent  to  that  of  the  Crab  Orchard 
Section.  (§1005.) 

1027.  The  belt  of  the  Table-land  in  White  and  Cumberland 
counties,  west  of  the  Crab  Orchard  Eange^  embraces  in  the 
most  of  its  area,  the  upper  plateau-ridges,  which  are  usually 
capped  with  the  topmost  stratum  of  the  Eastland  Section. 
They,  therefore,  may  contain  the  coals  of  this,  and  of  the  sec- 
tion at  Scarbrough's.  Very  few  natural  outcrops  are  met  with^ 
and  it  remains  for  future  enterprise  to  see  how  far  the  beds  are 
developed. 

1028.  The  sections  taken  on  the  slopes  overlooking  the  Calf 
Killer,  the  two  just  referred  to,  and  that  of  §  1005,  taken  to- 
gether, will  enable  the  reader  to  appreciate  the  general  char- 
acter of  the  Coal  Formation  across  the  middle  parts  of  the 
Table-land. 

1029.  Before  leaving  this  belt,  DaM  Bank^  in  Cumberland  County,  muBt 
be  mentioned.  This  is  located  about  five  miles  in  a  southeasterly  direction, 
from  Crossville,  and  about  a  mile  from  the  old  Lowry  Stand.  The  bank  is 
on  a  branch  of  Meadow  Creek.  The  coal  is  near  the  surface,  has  no  cov- 
ering but  the  soil,  and  is  obtained  from  open  pits.  The  bed  is  at  least  six 
feet  thick.  The  coal  is  of  excellent  quality,  lustrous,  has  the  structure  of 
the  flrstrmined  Sewanee  coal,  and  is  used  by  blacksmiths  in  Crossville,  and 
at  other  points. 

This  coal,  with  the  Scarbrough  and  the  Haley,  may  belong  to  the  Main 
Sewanee.  Future  investigations  must  settle  this  point.  The  strata  in  (he 
vincinity  of  the  Davis'  Bank  are  much  disturbed  West  of  it,  for  half  a 
mile  or  more,  is  a  belt  of  tilted  strata,  sandstones  and  conglomerates  out 
cropping  in  parallel  ledges,  which  run  in  a  northeasterly  and  southwesterly 
course.  Following  this  belt  of  disturbance  on  the  northwest,  is  a  fault 
beyond  which  the  rocks  are  horizontal    This  is  the  first  line  of  marked 
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disturbance  met  with  in  traveling  southeastward,  across  this  part  of  the 
Table-land. 

1030.  We  now  pass  to  the  part  of  the  division  under  consid- 
eration^  lying  in  Putnam,  Overton,  Fentress,  Morgan  and 
Scott  counties. 

1031.  The  Coal  Measures  in  this  area  present  the  same  general  features 
that  they  do  in  the  portion  just  considered,  and  it  will  not  be  necessary  for 
UB  to  dwell  at  length  upon  them. 

The  Lower  Measures  of  the  area  have  been  characterized  in  common 
with  those  of  the  whole  western  escarpment,  in  }  1018.  The  lower  coals 
have  been  most  worked,  are  best  known,  and,  at  many  points,  are  the  most 
available  on  this  portion  of  the  Table-land. 

1082.  The  remarks  made  in  }}  1026  and  1027,  apply  as  well  to  what  I 
name  here  provisionaUy,  the  Upper  Measures,  The  uppermost  rock  of  the 
Eastland  Section  (§  1009)  appears  to  extend  northeastward,  through  Cum- 
berland, into  the  eastern  end  of  Putnam,  the  southern  parts  of  Overton 
and  Fentress,  the  western  part  of  Morgan,  and  further  northward.  It 
becomes  at  some  points,  a  well  defined  and  heavy  conglomerate.  It  is  the 
cap-rock  of  the  greater  part  of  the  region  indicated,  appearing  as  the  top- 
rock  of  the  plateau- belts  between  the  valleys  of  the  mountin  streams.  The 
high,  level  roads  of  the  Table-land,  often  run  for  miles  upon  it. 

1038.  The  Main  Conglomerate,  separating  the  Lower  and  '^Upper"  Mea- 
sures, in  the  Eastland  Section,  is  also  well  characterized,  is  often  100  feet, 
and  is  the  cap-rock  of  much  of  the  Table-land  in  Putnam,  Overton,  Pen- 
tress,  and  the  western  part  of  Scott.  Jamestown,  and  much  of  the  sur- 
rounding country  are  based  upon  it.  On  the  parts  of  the  Table-land 
capped  by  the  upper  Eastland  rock,  the  valleys  cut  down  into  the  shales 
underlying  the  latter,  and  often  through  them,  to  the  Main  Conglomerate. 
The  Measures  between  these  rocks  are  thinner  in  Putnam,  and  in  the 
northwestern  part  of  Cumberland,  than  further  south,  and  do  not  appear 
to  contain  as  much  coal. 

1084.  It  may  be  fo)jnd,  hereafter,  that  the  two  conglomerates  above  men- 

.tiohed,  go  together,  like  the  pair  in  the  j£tna  Section,  (Jg  994,  996,) 

although  the  features  of  the  Eastland  and  Scarbrough  sections  point  to 

Sewanee  for  their  parallel.    In   the  Crab  Orchard  Section,  the  upper  one 

does  not  appear  as  a  conglomerate. 

1035.  I  present  on  next  page  a  few  typical  sections^  and  an 
enumeration  of  a  number  of  the  coal  outcrops  and  banks  in  this 
part  of  the  Northern  Division. 

First  is  a  section  taken  at  the  mouth  of  Big  Hurricane^  in 
the  southwestern  part  of  Fentress  County. 
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(6)  CONQLOMEEATE,  forms  cliffs  overlooking  the 
deep,  wild  gulfs  of  this  region.  The  upper  pla- 
teaus crowd  in  closely  here, 40  feet. 

(6)  Sh4tU{009l7) 61  feet. 

(4)  Sandstone, .•    6  feet. 

(8)  ShaU  (Coal?)  -  21  feet. 

(2)  Sandstone, 46  feet. 

(1)  Shale  (OoM)  and  Sandy  Shale, 50  feet. 

CONOLOMEBATE,  mostly  without  pehhles  here,  forms  a 

lower  terrace  of  bold  cliffs, -  00  feet. 

(8)  Coal,  with  a  sandstone  roof,  very  irregular,  varies 
from  0  to  3  feet,  is  seen  at  several  different  points 
under  the  cliffs  in  the  Hurricane  gulf,  coal  cubic, 
apparently  of  good  quality,  from 0  to  8  feet. 

(2)  Fire  Clay,  Shale,  and  thin  Sandstone, , -    4  feet. 

(1)  Shale,  with  six  or  eight  layers  of  thin  clay  irof»- 

stoiies, 26  to  30  feet 

MouNTAiK  Limestone;  limestone  15  feet;  followed  below 
by  100  feet  of  variegated,  marly  shales. 

1036.  The  following  was  taken^  in  the  soath eastern  part  of 
Overton  Countj^  on  the  east  side  of  the  East  Fork  of  Obey 
Elver,  and  near  the  road  leading  from  Bledsoe's  old  stand  to 
the  "  Three  Forks"  of  the  West  Fork.  It  exhibits  one  of  the 
coals  in  the  Upper  Measures : 
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CONQLOMERATS, 40  feet. 

Shales  (Coals?)  and  some  thin  sandttonea 80  feet. 

Sandstone,  shelly, 26  feet. 

Shale, 5  feet. 

Coal|  has  been  mined,  but  the  opening  mostly  closed 
at  the  time  of  my  visit ;  coal  cubical,  of  excellent 

qualify;  bed,  I  was  assured,  at  least, 4  feet. 

Shalesf 64  feet. 


CONGLOMERATE,  heavy,  but  not  measured;  below  it  are 
Shales  and  Sandstones,  and  below  these  again,  the 
Mountain  Limestone  Formation, 

1037.  The  sections  above  present  sufficiently  well,  the  gene- 
ral structure  of  the  Coal  Formation  in  this  region.     The  Main 
Conglomerate  has  always  a  coal  horizon,  made  ap  of  shales 
'  and  sandstones,  below  it,  and,  when  the  cap-rock  of  the  higher 
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plateaus  is  present,  one  above  it.    Both  horizons  are  variable 
in  thicknesS;  and,  also,  as  to  number  and  quality  of  tbeir  coals. 

1038.  The  following  are  examples  of  banks  opened  in  the 
Lower  Measures^  and  of  some  of  the  natural  coal  outcrops 
occurring.  Two  additional  sections  are  also  given,  which  will 
further  illustrate  the  character  of  the  series. 

1039.  (a)  Whtiakej^a  Coal,  in  PutDam  County.  In  JJ  1022  and  1028,  are 
sections  at  the  head  of  the  Calf  Killer  Gulf.  From  a  mile  and  a  half  to 
two  miles  north  of  these,  on  the  breaks  of  Sinking  Cane,  are  Whitaker's 
Banks.  There  are  two  of  these,  half  a  mile  apart,  both  under  the  Con- 
glomerate, a  bed  of  shale  interyening.  One  was  six  feet  thick  when  first 
opened,  soon,  however  becoming  less;  the  other  is  from  three  to  three  and 
a  half  feet,  affording  a  good,  cubic  coal,  highly  esteemed  by  blacksmiths. 

At  the  latter  bank  there  are  nearly  lOO  feet  of  measures  below  the  Con- 
glomerate. 

1040.  (b)  Taylor's  Bank,  at  the  head  of  Buffalo  Cove,  in  Fentress 
County,  and  about  four  miles  from  Jamestown.  The  following  is  an  ap- 
proximate section  at  this  point : 

GONOLOMEEATE,  very  heavy,  caps  the  Table-land  in 
this  region. 

Shelly  Sandstone, 15  to  20  feet. 

Shale  KnOi  Sandy  Shales 60  feet. 

Sandtione^ 12  feet. 

ShaU, ^  10  feet. 

Ooal,  lustrous,  cubic,  excellent  coal.  About  half  a 
mile  from  this  point  is  another  hank  (LitUe's)  in 
the  same  bed, 3  to  4  feet. 

Space,  rocks  not  seen, 4  feet. 

Sandstone, 20  feet. 
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Space,  rocks  not  seen, 80  feet. 

Mountain  Limestone. 

1011.  (c)  Poplar  Cove  Banks,  about  three  miles  west  of  Jamestown,  approxi- 
mately the  same  position  as  the  last.  These  are  old  banks,  worked  many 
years.  Two  boat  loads  were  taken  down  the  Obey  to  the  Cumberland,  and 
then  to  Nashville.    Bed  three  to  four  feet. 

1042.  (d)  On  the  White  Oak,  east  of  Jamestown,  are  several  promising 
outcrops  of  coal.  One  of  these  is  about  six  miles  from  Jamestown,  at 
which  point  the  following  section  is  seen,  the  thickness  of  the  heavier 
strata  being  estimated : 
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CONOLOMESATE,  about .JOD  feet 

Spacej  rooks  coyered 25  feet 

Shelly  Sandstone, 15  feet 

Coal|  outcrop;  a  little  shale  above 1  foot 

SKalea, 20  feet 

Coal|  main  outcrop,  fine  natural  show  of  good  coal ; 

from  two  to  three  feet  seen,  may  be ^ 4  to  5  feet 

Shale  and  SandtUme, « 10  feet 

Bed  of  White  Oak. 

1048.  (e)  Stepp'a  Bank,  on  White  Oak,  at  the  mouth  of  Yellow  Creek, 
three  miles,  air  line,  f^om  Jamest0¥m.  The  bed  has  about  the  same  posi- 
tion below  the  Conglomerate  as  the  lower  coal  above ;  shows  at  the  surface 
three  feet  of  bright,  good-looking  coal,  and  is,  doubtless,  at  least,  a  four- 
foot  bed. 

1044.  (f )  Oen.  Bodgert*  Bank*,  in  Double-top  Mountain,  in  the  western 
part  of  Fentress.  Double-top  is  an  outlier,  situated  between  the  East  Fork 
of  Obey  and  Wolf  River.  I  have  not  seen  these  banks,  but  am  informed 
that  the  coal  is  excellent,  the  bed  averaging  nearly  four  feet.  The  banks 
are  very  near  Obey's  Biver,  and  boats,  in  high  water,  can  be  carried  out 
to  the  Cumberland. 

1045.  (g)  Returning  to  the  head-waters  of  the  East  Fork  of  Obey,  we 
find  a  fine  natural  outcrop  of  coal  in  Cumberland  County,  about  a  mile 
south  of  the  old  Emery  road,  and  on  Dripping  Spring  Creek,  a  tributary  of 
Meadow  Creek.  This  coal  is  immediately  below  the  Conglomerate,  and 
shows  a  clear  face  above  the  water  of  four  feet,  the  bottom  not  being  seen. 
The  same  coal  also  appears  below,  on  Meadow  Creek. 

1046.  (h)  In  the  gulf  of  the  Big  South  Fork,  there  are  several  outcrops 
of  the  lower  coals  of  good  thickness,  but  I  cannot,  at  present,  specify  them 
At  Beaty's  old  salt-works,  on  the  Big  South  Fork,  in  Kentucky,  is  a  fine 
show  of  good  coal.    It  measured,  near  the  surface,  from  three  to  four  feet; 
the  bed  is,  doubtless,  four  or  five  feet  thick. 

1047.  Outcrops  of  the  upper  coals  arc  not  so  numerous  as  of 
those  below  the  Main  Conglomerate.    There,  are,  at  some 
points,  three  coal  seams  in  this   horizon,  at  others,  two,  and 
occasionally  but  one.    A  promising  opening  in  one  of  these 
has  been  given  in  §  1036.    Below  are  others : 

1048.  (a)  On  Liiile  Laurel,  in  Overton  County,  and  very  near  the  Fen- 
tress line,  is  a  fine  natural  exposure  of  solid,  regular,  cubical  coal.  The 
point  is  about  southeast  from  Livingston,  and  a  little  north  of  east  from 
the  Oil  Wells  on  Spring  Creek.  The  bed  is  full  four  and  a  half  feet  thick. 
Coal  has  been  taken  f^om  this  place  for  special  purposes.  Hy  guide  (Mr. 
L.  W.  Hoover)  stated  at  the  time  of  my  visit,  that  **this  coal  had  made  half 
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the  game  guns  in  Overton  County,   besides  many  that  have  gone  West." 
The  following  is  the  section  at  this  point: 

Upper    Conolomkratb, 66  feet. 

ShdM  (Coal?) 60  feet. 

SheUy  SandsUme 16  feet. 

i       Shalef 88  feet 

Sandstone^  seen, « , 2  feet. 

Sf^ 16  feet. 

^      Ooal,  4i  feet. 

Water  of  a  branch  emptying  into  Little  Laurel, 

1049.  (b)  At  Hoover' 8f  on  Little  Hurricane,  (apoint  just  within  Overton, 
and  about  four  miles  west  of  the  old  Bledsoe  Stand,)  a  bank  was  opened 
several  years  ago,  apparently  in  the  same  stratum  as  that  above.  The  ooal 
is  of  good  quality,  three  feet  thick,  and  has  half  a  foot  of  slaty  cannel 
above  it.  The  same  bed  is  seen  in  the  valley  of  the  Big  Hurricane,  about 
a  mile  east  of  Hoover's.  The  following  is  the  section  on  Little  Hurricane. 
An  upper  seam  also  appears. 

Cap  Bock,  or  Upper  Conolohebats 80  feet. 

Shales  and  thin  Sandtfonee, 90  feet. 

ShaU, 6  feet. 

Coal,  promising  outcrop, 1  to  2  ft. 

Shale  and  8(nne  thin  Sandttones, 68  feet. 

Black  Slaty  Gannel,  six  inches. 

Ooal,  Hoover's  Bank;  may  be  a  four-foot  bed ;  has  a 

good  hed  of  shale  above  it;  near  the  surface, 3  feet 

Space,  down  to  Little  Hurricane, 16  feet. 

This  is  followed,  not  far  below,  by  the  Main  (hnglamerate. 

1060.  (c)  One  of  the  upper  coals  occurs  at  a  point  near  the  Putnam 
County  line,  about  three  miles  north  of  the  Emery  road,  and  in  a  direction 
a  little  east  of  north  from  Offieer's,  It  has  much  shale  above  it,  and  ap- 
pears to  have  the  relative  position  of  the  Hoover  Coal. 

1061.  (d)  Above  the  Whitaker  Bank^  containing  the  bed  of  coal  three 
and  a  half  feet  thick,  (J  1089,)  is  an  upper  bed,  two  feet  in  thickness.  This 
appears  to  be  above  the  Main  Conglomerate,  which  is  here  greatly  reduced 
in  thickness,  and  has,  both  above  and  below  it,  an  unusual  development  of 
shale. 

1062.  (e)  Johnson's  Bank^  in  Cumberland  County,  on  Clear  Creek,  at  a 
point  about  two  miles  northeast  of  the  old  Johnson  Stand.  But  little  coal 
has  been  taken  from  this.  Said  to  be  a  four  foot  bed.  At  the  time  of  my 
visit,  the  pit  was  partly  filled  with  water;  above  the  water  it  showed  two 
feet  of  excellent  coal.  Besting  upon  the  bed  are  fifteen  inches  of* cannel 
slate,  above  which  are  indications  of  still  more  coal.    This  opening  pro- 
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mises  well.    The  coal  lies  but  little  below  the  Upper  Conglomerate,  which 
is  quite  heavy  here. 

This  bed  shows,  at  another  point  about  three-fourths  of  a  mile  below,  on 
the  opposite  side  of  the  creek. 

1053.  An  outcrop  of  one  of  the  upper  coals,  four  feet  in  thickness,  is  re- 
ported a  few  miles  west  of  Johnson's,  towards  the  head  of  England's  Cove, 
and  not  far  aboye  the  sub-conglomerate ^ife«i^/oo<  bed  spoken  of  on  a  pre- 
vious page. 

1054.  On  the  old  stock  road  leading  south  from  the  Bledsoe  Stand,  the 
two  Conglomerates,  with  the  shales  between,  are  wull  seen.  Below  the 
upper  one  is  a  thin  outcrop  of  coal,  which  appears  to  have  the  place  of  the 
Johnson  Becl. 

1055.  (D)  The  Northeastern  Division, — This,  the  remaining 
division  of  the  Tennessee  Coal  Field,  embraces  parts  of  the 
counties  of  Morgan,  Anderson,  Scott,  Campbell  and  Claiborne. 
Within  it  are  numerous  high  ridges,  or  mountains,  that  rise 
above  the  general  level  of  the  Table-land,  and  in  which  is  found 
a  great  development  of  the  Coal  Measures.  In  these  ridges 
the  shales,  coals,  and  sandstones,  generallv  horizontal,  or  nearly 
so,  are  piled  up  in  alternating  series  to  a  great  height  above 
the  Conglomerate.  Altogether,  the  Coal  Formation  in  this  part 
of  the  State  has  a  thickness  not  far  from  2500  feet.  Nowhere 
else  in  Tennessee  does  the  formation  present  anything  like  this 
volume;  nowhere  else  are  there  so  many  coal  beds,  or  such  an 
aggregate  mass  of  coal. 

1056.  The  topography  of  this  area  has  been  noticed  in  the  First  Part  of 
this  Report.  The  high  ridges  referred  to  are  mostly  included  in  the  New 
River  Group,  (JJ  186-187.)  They  lie,  for  the  most  part,  east  of  a  line 
running  through  Montgomery  and  Huntsville,  and  occur,  in  general,  as 
great  water-sheds  around  the  mountain-hemmed  valleys  of  the  upper  tribu- 
taries of  New  River.  They  thus  divide  the  waters  of  this  river  from  those 
of  the  Emery  on  the  south,  those  of  the  Clinch  on  the  east,  and  those  of 
Clear  Fork  and  Tellico  creeks  of  the  Cumberland,  on  the  north.  From  the 
main  water  sheds  great  Angers  run  in,  and  interlock  with  the  ramifying 
tributaries  of  New  River. 

The  '^ detached  bloek^  of  the  Table-land,  or  nearly  detached,  as  well  as 
the  remarkable  skirting  ridge,  called  here  WaLderia  Midge,  are  to  be  noticed. 
(See  §2179-184.) 

1057.  The  character  presented  in  §§  940-942  as  typical  of 
the  Coal  Field  in  general,  is  nearly  lost  in  this  division.  The 
Lower  Measures  occur  below  the  Conglomerate,  but  the   Upper 
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Measures,  as  seen  in  that  type,  have  piled  upon  them  many  su- 
perior strata.  By  Upper  Measures^  however,  I  mean  here,  as 
elsewhere,  all  above  the  Main  Conglomerate. 

1058.  It  is  not  in  my  power  to  present,  at  this  time,  a  com- 
plete analysis  of  this  rich  portion  of  the  Coal  Field.  There 
has  not  been  time  enough  granted  for  that.  I  will  be  able, 
however,  to  give  my  readers  its  general  features,  which  will  en- 
able them  to  appreciate  its  great  mineral  resources. 

1069.  I  present,  first,  a  section  of  the  Upper  Measures  as  seen 
in  Cross  Mountain.  (§  186.)  This  was  taken  in  1859,  across  the 
great  ridge,  at  a  point  opposite  Col.  R.  D.  Wheeler's  residence, 
in  Campbell  County,  and  about  four  miles  in  a  southwesterly 
direction  from  Jacksboro.'  My  instrument  was  a  pocket-levei. 
The  thicknesses  are  approximations.  The  section  begins  near 
the  base  of  the  mountain,  at  Wheeler's  Coal  Bank^  and  ascends 
to  one  of  the  highest  points,  the  elevation  of  which  is  about 
3,370  feet  above  the  sea,  and  2,329  feet  above  Cove  Creek.  (See 
page  73,  (2).)  The  strata  are  nearly  horizontal,  excepting  at 
the  base,  where  they  dip  at  a  small  angle  into  the  mountain. 
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Sakpstoke,  caps  the  highest  points  of  the  mountain, 100  feet. 

Shales  and  Shaly  Sandstones^ 65  feet. 

Sandstone^ 15  feet. 

Shales  and  thin  Sandstones^ 165  feet. 

Shale^ 14  feet. 

Coal,  a  fine  ezpoaurSf  contains  a  six-inch  seam  of  black  shale, 

but  otherwise  pure  cubic  coal, ^    6  feet. 

ShaU, 40  feet. 

Thin  Sandstones  and  Shales;  these  rocks  are  in  the  gap 
through  which  the  path  leads  from  Wheeler's  across  to 
Beech  Creek, 155  feet. 

ShaU, , 45  feet. 

Sandstone, 87  feet. 

Shale  and  Sandy  Shale, 74  feet. 

Coalt  fine  outcrop,  (may  be  6  feet,) 4  feet. 

Shale  and  thin  Sandstones, ..40  to  60  ft. 

Sandstone 60  to  80  ft. 

Shale, 50  feet. 

Ooalf  outcrop, 1  foot. 

Fire  Clay, lor 2ft. 

Sig.   26.     Vol.  1, 
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28)  Shale, 50to80fl. 

27)  Sandstone, ..60  to  90  ft. 

26)  ShaUi, 180  feet. 

25)  Shalet,  yriih  elai/  ironttanetj 20  feet. 

24)  Coal,  outcrop, 1  foot. 

28)  ShaU, 6  feet. 

22)  Coal,  outcrop  at  a  large  "lick"  on  Beech  Greek  side,  may 

be  a  five  or  six-foot  coal,....- 8  feet. 

21)  ShaUy 60  to  80  ft. 

20)  Sandatone, 60  feet. 

19)  Shalety  mostly, 100  to  120  ft. 

18)  Sandstonb, „  76  to  100ft, 

17)  ShaU, 45  feet. 

16)  Coal  outcrop,  withfihaly  parting  of  three  inches, 3  feet. 

15)  Shaleand  iSafufston^,  shales  predominating, 190  feet. 

14)  Sandstone, 60  to  80  ft. 

18)  ShaU, 20  feet. 

12)  Coal, 8  feet. 

11)  ShaU,  with  clay  ironatorua,. 25  feet. 

10)  Sandstone, 25  feet. 

(9)  Shale,  heavy,  thickness  uncertain,  say, 110  feet. 
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(8)  ShaU  and  Hlack  slate," 10  feet. 

(7)  Coal,  oiiterop, 1  foot. 

(Q)'Shale  and  Fire  Clay, 4  feet. 

(5)  ShaU, .* 6  feet. 

(4)  Ooal,  with  a  three-inch  parting  in  upper  portion,...  5  feet. 

(8)  ^^Blaek  Slate,*^  contains  Stigmaria,  with  rootlets, 8  feet. 

(2)  ShaU  and  Fire  Clay,  with  Stiymaria, 6  feet. 

(1)  Sandy  ShaU,   (foot  of  mountain,) 30  feet. 

1060.  The  entire  thickness  of  the  strata  in  the  section  above, 
is  about  2,100  feet.  At  no  point,  except  in  Wheeler's  Bank, 
has  any  work  been  done  to  lay  open  the  coal  seams,  yet  we 
have,  known  only  by  their  natural  outcrop,  no  less  than  nine 
of  them,  six  of  which  show  not  less  than  three  feet  of  coal 
each.  The  aggregate  amount  of  outcropping  coal  is  27  feet. 
This  promises  well  for  the  Measures  w^hen  they  shall  have  been 
thoroughly  examined.     Many  seams,  doubtless,  do  not  appear 
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at  the  surface,  and  the  aggregate  of  the  coal,  when  fully  made 
out,  will  be  found  to  be  more  than  double  that  given. 

1061.  Below  is  a  section  of  Tellico  Mountain,  lying  on  the 
northwestern  side  of  the  Elk  Fork  Valley,  (§  354.)  This  val- 
ley is  divided  longitudinally  by  a  great  fault  running  through 
it.  To  the  northwest  of  this  fault  lie  the  Coal  Measures,  the 
Conglomerate  being  the  lowest  stratum  seen  in  the  valley ;  im- 
mediately to  the  southeast,  as  shown  in  the  section,  are  much 
lower  formations,  while  the  Conglomerate  is  raised  to  the  very 
top  of  Pine  Mountain. 

This  section  was  taken  by  F.  G.  Chavannes,  Civil  Engineer, 
in  a  survey  of  the  Elk  Fork  Valley.  It  indicates,  like  the  last, 
great  richness  in  coaL    The  thicknesses  are  approximate.  . 

f  (11)  Shalesy  State,  etc,f  A  portion  not  defined;  contains  a 
bed  of  Coal  not  located;  a  heavy  series  at  the 
top  of  Tellieo  Mountain,  with  a  maximum  thick- 
ness, according  to  Chuvannes'  sections,  of  not  less 
than 600  feet. 

(10)  Sandstone,  compact,  forms  cliffs,  aboat 90  feet. 

(9)  Shales  and  Flaggy  Sandstonet;  "contains,  I  think,  a 

three  and  a  half  feet  Coal  Seam," 50  feet. 

(8)  Mieaeeotu  Flaggy  Sandstones^  Shales,  Flaggy  Sand- 
stone,    80  feet. 

(7)  Shales  and  Slate,   and  very  probably  a  valuable 

OoalBed, lOO  feet. 

(6)  flaggy  Sandstone,  Shales,  Flaggy  Sandstone;  con- 
tains Coal  Seams, 250  feet. 

(5)  Slate,  Coal  one  and  a  half  feet  thick,  Slate,  Sand- 
stone, Coal  two  feet.  Slate f  Grit,  Shales,  Slate,  Orit,  120  feet 
(4)   Coarse  Micaceous  Sandstone, 200  feet. 

(3)  Slaty  Orit  on  top,  Shales,  Slate,.  Yellow  Shales 80  feet. 

(2)  Slaty  Orit  on  top,  Shales  eight  feet.  Slate,  probably 

a  four  feet  Ooal  Bed,  Shales, 50  feet. 

(1)  COHOLOHERATE,  quartzose,  thickness  un- 
known. This  outcrops  in  the  Elk  Fork  Valley  on 
the  northwest  side  of  the  Fault.  Mr.  Chavannes, 
without  giving  any  especial  reason,  says:  *'This 
rock  is  evidently  higher  in  the  series  than  the 
Conglomerate  on  the  top  of  Pine  Mountain." 
I  know  of  no  reason  why  it  may  not,  provisional- 
ly, at  least,  be  regarded  as  the  same. 
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1062.  Below  is  a  section  of  the  Lower  Measures,  as  presented 
in  the  upper  part  of  Pine  Mountain,  The  Conglomerate  of  this 
is  most  likely  a  detached  part  of  that  at  the  base  of  the  last 
section,  and  will  serve  to  unite  the  two  sections. 

No  outcrops  of  the  lower  coals  have  been  observed  on  the 
face  of  Pine  Mountain  that  I  know  of,  but  the  seams  are  doubt- 
less present.  This  section,  with  the  exception  of  the  parts 
within  parentheses,  is  Mr.  Chavannes*.  As  before,  the  thick- 
nesses are  approximate : 


'  (4)  GOHOLOHE&ATE,  at  the  summit  of  Pine  Moun- 
tain, thickness  unknown;  has  Slatt  and  Shalet  be- 
low. 

(8)  Flaggy  Micaeeotis  Sandttone  on  top;  Slate  and  Shales 


^       "^ 
h  o  ^ 

M  Ss  below,  (contains,  doubtless,  a  CoAl  or  two,  S.) 220  feet. 
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(2)   Compact  Oriton  top,  Slate,  Shales,  (Coal?  S.,) 120  feet. 

(1)   Coarse  Sandstone  on  top,  Claj/j  Silate,  Shales,  (Coal, 

S.,) 100  feet. 

Then  follows  below  the  Mountain  Limestone,  forming  the  lower  part  of 
Fine  Mountain. 

1063.  The  sections  above  may  be  taken  as  typical  of  the 
character  of  the  Coal  Measures  in  the  mountain  ridges  of  the 
Northeastern  Division.  The  high  mountains  in  Anderson 
County,  the  American  Bidge  back  of  the  Saltworks,  (Winter's 
Gap,)  present  sections  similar  to  that  of  the  Cross  Mountain, 
opposite  Col.  Wheeler's.  The  aggregate  thickness  of  the  nat- 
ural coal  outcrops  on  the  side  of  the  American  Ridge,  was  es- 
timated at  35  feet. 

The  mountains  northeast  of  Montgomery  and  Wartburg  be- 
long to  the  same  group  as  those  mentioned,  and  have  the  same 
features  as  to  Coal,  and  the  Coal  Formation. 

1064.  The  parts  of  the  division  not  presenting  high  mount- 
ains, have  the  character  of  the  Coal  Field  in  general,  and  a 
geological  structure  corresponding  more  or  less  nearly  to  that 
of  the  type  given  in  §  942 ;  at  some  points,  one  or  more  coal 
horizons  are  added  above. 

1065.  In  the  Cross  Mountain  Section,  (§  1059,)  I  have  in- 
cluded Wheeler's  Coal  Bank.  This  is  in  a  very  valuable  bed  of 
coal  that  appears  to  lie  at  the  base  of  Cross  Mountain,  from  the 
vicinity  of  Elk  Gap  to  Coal  Creek,  and,  indeed,  at  the  base  of 
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the  main  mountain,  as  far  down  as  the  Saltworks.  It  doubt- 
less extends  southwest  from  this  point,  and  may  bo  the  bed 
worked  in  some  of  the  banks  on  the  waters  of  the  Emery.  This 
bed  has  been  the  main  source  of  the  coal  ;::sed  in  Anderson 
and  Campbell  counties.  It  is  of  excellent  quality,  and  highly 
esteemed.  The  features  of  Col.  Wheeler's  Bank  are  given  in 
the  section.    Below  are  other  banks  in  this  bed. 

1066.  Morrow' t  Bank,  near  Elk  Gap.  I  saw  this  ia  1859.  It  was  an 
opening  made  for  the  purpose  of  showing  the  coal,  and  the  thickness  of  the 
bed.    The  presentation  was  about  as  follows : 

ShaUf  heavy  hed  above. 

Coal,  ten  feet  exposed  in  the  bank,  but  somewhat  contorted  ;  a 
six-foot  bed  at  least  indicated. 

Black  Slate,  highly  bituminous,  approaching  cannel  coal,  two  and 
a  half  feet  thick. 

Fire  Clay  and  Sandy  ShaUj  below. 

The  Shale  upon  this  coal  Is  followed  above  by  sandstone,  above  which 
again,  is  another  coal  hed^  said  to  be  three  feet  thick. 

1067.  Wiley's  Bcmk,  about  half  a  mile  to  the  right  of  the  Coal  Greek  Gap, 
in  Anderson  County.    The  following  is  the  section: 

Shale, 

Coal, 1  foot. 

Clay  Seam,,.,, 2  to  Sinchs. 

Coal, H  feet. 

Black  SlaUj  with  Stigmaria 6  inches. 

Coal, 1  foot. 

Fire  Clay,  , lto2  feet. 

Sandy  Shale, 4  feet. 

Thin  Sandstones 10  to  15  feet. 

Sandy  Shales^ 40  feet. 

Shale,  with  Clay  Ironstones,  running  down  to  the  creek, 55  feet. 

1068.  Bank  in  the  vicinity  of  the  SaU-works  (Winter's  Gap,)  in  Ander- 
son. Bank  (1854)  about  one  mile  from  the  Gap,  and  about  60  feet  above 
the  branch ;  the  coal  of  first  quality,  and  from  six  to  seven  feet  in  thick- 
ness. Knoxville  has  obtained  the  most  of  its  coal  here.  It  is  a  solid,  bitu- 
minous, gas-making  coal. 

1  do  not  assert  positively,  that  the  bed  here  is  the  same  as  that  of  the 
three  banks  mentioned  above,  though  I  think  it  is.  This  is  a  point  to  be 
definitely  settled  hereafter.  Its  general  topographical  and  stratigraphical 
relations  are  about  the  same. 
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1069.  This  great  bed,  which  we  may  call  throughout,  the 
Wheeler  Coal,  presents,  to  say  nothing  of  other  beds,  an  amount 
of  fuel  which  many  generations  will  not  exhaust.  Being  near 
the  base  of  the  mountain,  it  is  easily  approached,  and  will  be 
extensively  mined  when  the  Knoxville  and  Kentucky  Eailroad 
is  completed. 

•  1070.  I  am  not  prepared  to  say,  afs  yet,  what  bed  of  Lesley's 
classification  the  Wheeler  Coal  is  to  be  referred  to.  If  called 
upon  to  fix  it  provisionally,  I  would  make  it  Bed  B,  the  Sewa- 
nee.  (§  980.)  How  far  it  may  be  above  the  Conglomerate  I 
know  not.  The  Gap  in  Walden's  Kidge,*  (§§  183,  184,) 
through  which  Coal  Creek  runs,  presents  a  section  which,  if 
there  be  no  fault,  would  throw  it  more  than  600  feet  above  the 
Conglomerate,  but  this  is  hardly  admissible. 

1071.  About  Montgomery  and  Wartburg,  there  are  three  beds  of  eoaL 
One,  opposite  Montgomery,  appears  to  be  a  four-foot  bed  of  good  quality. 
As  to  the  character  of  the  others,  I  am  not  informed.  These  beds  doubt- 
less occur  at  numerous  points  in  the  slopes  and  hills  bounding  the  valley 
of  the  Emery  River.    Scores  of  banks  might  be  opened  along  this  stream. 

1072.  Rocks  of  Special  Use,  Minerals,  and  Agricultural  Fea- 
tures of  the  Coal  Measures.  The  great  mineral  product  of  ♦this 
formation,  is,  of  course,  Stone-coal.  This  is  incomparably 
more  important  than  all  of  the  other  mineral  substances  of 
the  formation^  susceptible  of  application  to  special  use,  taken 
together. 

1073.  Outside  of  coal,  Iron-ore  may  be  mentioned.  This  is 
at  some  points,  quite  abundant  in  the  shales  of  the  formation. 
It  occurs  in  nodules,  balls,  and  in  flattened  concretions  arranged 
in  layers  in  the  shales,  or  scattered  through  them,  and  forming 
what  are  called  clay-ironstones.  This  ore  is  quite  different  from 
anything  worked  in  Tennessee.  It  consists  of  carbonate  of 
iron,  more  or  less  mixed  with  clay  or  sand.  It  is  an  important 
ore  in  Pennsylvania  and  Ohio,  and  is  extensively  used  in  those 
States  in  making  iron.  The  clay-ironstones  are  mentioned  in 
a  number  of  the  sections  given  on  previous  pages.     They  are 

*  It  mfly  be  remarked  that  the  skirting  Walden's  Ridge  in  Anderson,  and  in  counties 
farther  north,  is  mostly  made  up  of  strata  belonging  to  the  lower  part  of  the  Coal 
Formation.  Some  of  the  lower  Sandstones,  and  the  Conglomerate  itself,  are  seen  in 
thifl  ridge,  as  great,  higlily  inclined,  or  sometimes  vertical,  plates,  between  which  are 
shales  and  sometimes  coal.  These  strata  come  out  from  under  the  main  mountain, 
and  turn  abruptly  up,  at  a  high  angle. 
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quite  abundant  in  the  lowest  bed  of  shale  in  the  Wiley  Bank 
Section.     (§  1067.) 

1074.  Flag-stones  of  good  quality  may  be  obtained  at  many 
points  in  this  formation.  Near  Wartburg,  in  Al organ,  are  good 
quarries. 

1074  a.  The  sandstones  of  the  Coal  Formation  are  often  an 
excellent  building  material.  When  these  are  white,  and  of 
good  grain,  they  make  a  handsome  building.  The  nsLmQ  free- 
stone is  given  to  some  sandstones,  on  account  of  the  ease  with 
which  they  may  be  cut  in  any  direction. 

1075.  The  topographical  features  of  the  area  underlaid  by 
the  Coal  Measures,  or,  in  other  words,  of  the  Table-land,  have 
been  given  in  the  first  part  of  the  Report.  (See  page  66,  and 
on.)  *  The  surface  of  the  Table-land  has  many  attractions ;  its 
clear,  pure  water;  its  comparatively  mild  and  salubrious  cli- 
mate J  and  in  many  parts,  its  wild,  native  scenery,  make  it  an 
inviting  region.  Its  soils,  however,  are  light,  and  not  compara- 
ble with  those  of  the  great  limestone  valleys  and  areas  of  the 
lower  portions  of  the  State.  They  are  derived  from  sandstones 
and  shales,  interstratified  with  which  are  no  limestones,  and 
are,  therefore,  sandy  loams,  without  calcareous  matter.  The 
soils  are  usually  of  fine  texture  and  easily  tilled,  and  with 
proper  manipulation,  are  productive.  The  addition  of  com- 
posts with  lime,  will  make  them  highly  so. 

1076.  As  we  have  seen,  the  surface  of  the  Table-land  is  more 
or  less  cut  up  into  valleys  of  moderate  depth,  and  wide,  flat- 
topped  ridges.  Arable  land  occurs  both  in  the  valleys  and  on 
the  ridges,  though  the  latter  are  sometimes  too  poor  for  culti- 
vation. The  native  growth  is  mostly  made  up  of  oaks,  chest- 
nuts and  hickories. 

At  some  points  yellow  pine  abounds.  Along  some  of  the 
streams,  or  on  slopes  richer  than  usual,  poplars,  maples,  and 
walnuts,  are  met  with.  Some  of  the  slopes  of  the  high  moun- 
tain-ridges in  the  Northeastern  Division  are  covered  with  a 
heavy  growth  of  timber,  and  are  among  the  most  fertile  parts 
of  the  Table-land. 

1077.  As  stated  in  §  171,  this  portion  of  the  State  is,  as  yet, 
thinly  settled.  The  towns  located  upon  it  are  Huntsville^ 
Jamestoumf  Montgomery^  Crossville,   Spencer  and  Altamont,    In 
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addition,  Wartburgy  near  Montgomery,  and  Tracy  Gity,  might 
be  mentioned. 

The  agricultural  features  of  the  Table-land  will  be  further 
noticed  hereafter. 

1078.  Fossil  Plants  of  the  Main  Sewanee  and  Jackson  Coal 
Horizon. — This  is  the  list  referred  to  in  §  980.  The  specimens 
have  been  seen  by  Prof.  L,  Jjesquereux,  and  were  labelled  by 
him. 

(1)  Neuropteru    heierophyUcLf    Brgt.     Main  Sewanee^  Tracy  City; 

Jaektorij  B.  B.  cut  near  **Lower  Mines,"  (Porter  and  Logan 
Banks.) 

(2)  NeuropterU    Lotehii^     Brgt.   Jackton,   B.  B.   cut  near  Lower 

Mines. 

(8)  HymenophyUiiea  yigantetUj  Lsqx.    Main  Sewanee^  Tracy  City. 

(4)  AUthopteria   Serliif   Gopp.    Jaekton,  B.    B.   cut   near  Lower 

Mines. 

(5)  Alethopieris  lomehitidiaf   Sternb.     Main  Sewanee^  Tracy  City. 

(6)  AtterophylUtea  grandit^  Sternb.    Jaekaon^  B.  B.  cut  near  Lower 

Mines. 

(7)  Calamiiea  cruciattUf  Sternb.    Main  Sewanee,  Tracy  City. 

(8)  SUgmaria  fieoidea,  Brgt.    Main  Sewanee  in  under-clay,  Tracy 

City. 

(9)  Sigillaria  Brardii  f  Brgt.     Main  Sewanee,  Tracy  City. 

(10)  Sigillaria  Menardif  Brgt.     Main  Sewanee,  Tracy  City. 

(11)  Sigillaria  teseellata,  Brgt     Main  Sewanee,  Tracy  City. 

(Ti)  Sigillaria  elegans,  Brgt.     Main  Sewanee,  Traoy  City. 

(18)  Sigillaria  attenuaia,    Lsqx.     Main   Sewanee,  same   locality  as 
tbe  last. 

(14)  Sigillaria  alveolarie,  Brgt.    Main  Sewanee,  Tracy  City.     (This 

and  the  last  species  may  be  the  same.) 

(15)  Sgrigodendron  eycloetegium,  Brgt.    Main  Sewanee,  locality  as 

the  last. 

(16)  Sgrigodendron  paehgderma,  Brgt.    Main  Sewanee,   locality  as 

above. 

(17)  Lepidodendron  obovaium^  Sternb.     Main  Sewanee,  Tracy  City. 

(18)  Lepidodendron  aculeatum,  Sternb.     Main   Sewanee,   located  as 

above. 

(19)  Lepidodendron  elegant,  Brgt.    Main  iS^evanM,  located  as  above. 

(20)  Lepidodendron  vestiium,  Lsqx.     Main  Sewanee,  Tracy  City. 

(21)  Lepidodendron  rimoeum,  Sternb.     Main  Sewanee,    locality  as 

above. 


COAL   MEASURES. 


409 


(22)  Lepidotirobua  tfrnatut^  Lind.  &  Hutt.    Jackson,  R.  R.  cut  near 
Lower  Mines,  and  Main  Seioanee,  Tracy  City. 

(28)  Trigonoearpum.     Main  Sewanee^  Tracy  City. 

(24)  Rhahdoearpua  venonuy  Lsqx.     Main  Sewanee,  located  as  last. 

1079.  Specimens  of  the  following  species  have  been  obtained 
at  the  .Mtna  Mines^  from  the  Main  .Mtna  or  Cliff-  Vein  Horizon: 

(1)  Sphenopterit  tridactiliies  f 

(2)  ffymenophyllites  Eildreii^  Lsqx. 
(8)  Lepidodendron  rugoaum,  Sternb. 

(4)  Lepidodendron  rimoaum^  Sternb. 

(5)  Lepidodendron  modulatum,  Lsqx. 

1980.  The  following  are  the  fossil  nuts  found  at  the  base  of 
the  Coal  Measures  on  the  Sewanee  Bailroad.  (See  section  in 
§  925.) 

(1)  Trigonocatpon  Saffordi^  Lsqx. 

(2)  Trigonocarpon  olivcB/ormis,  Lind.  &  Hutt 

(3)  Trigonocarpon  IfcBggerathii^  Brgt. 
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CHAPTER  XIII. 

THE  CRETACEOUS  FORMATIONS;    SERIES  X. 

1081.  We  come  now  to  the  comparatively  unconsolidated  strata  of  West 
Tennessee.  (?  272.)  The  formations  hitherto  considered  are  made  up  of 
solid  rocks,  and  belong  to  the  second  great  division  of  geological  time,  the 
Paleozoic.  (See  page  156.)  The  formations  to  be  described  in  this  and  in 
the  three  following  chapters,  appertain  to  the  Me^ozoie  and  Cenozoic  divi- 
sions, and  some  of  the  recent  alluvial  beds,  to  the  Age  of  Man. 

• 

1082.  The  place  of  the  Cretaceous  formations  in  the  complete 
geological  column,  (see  pages  154  and  155,)  is  some  distance 
above  that  of  the  Coal  Measures,  the  interval  being  occupied 
by  several  heavy  formations.  In  Tennessee,  however,  this  in- 
terval is  vacant,  and  we  pass  abruptly  from  the  Coal  Forma- 
tion io  the  Cretaceous,  no  strata  of  the  Permian,  Triassic  and 
Jurassic  formations,  appearing. 

1083.  In  traveling  westward  from  Middle  Tennessee,  we, 
very  soon  after  passing  the  Tennessee  Eiver,  meet  with  a  line 
along  which  the  older  formations  are  suddenly  and  deeply 
beveled  off.  This  has  been  already  spoken  of  in  §§  272  and 
832.  This  slope  was  perhaps  the  shore  of  the  arm  of  the  At- 
lantic mentioned  in  .  331.  It  is  now,  for  the  most  part,  the 
eastern  rocky  side  of  a  deep  trough,  in  which  lie  the  stratified 
sands,  clays,  marls  and  loams  of  Western  Tennessee  and 
Eastern  Arkansas.  See  also  §  326,  and  the  paragraphs  refer- 
red to. 

1084.  The  topographical  features  of  West  Tennessee  have  been  given  in 
the  First  Part  of  the  Report.  J§  272—294.  The  reader  is  also  referred  to 
the  Map  and  the  section  at  its  base,  as  well  as  to  the  diagram  following. 
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1085.   The  Cretaceotts  Series  includes  in  Tennessee,  the  fol- 
lowing formations: 

I0,c.  Ripley  Oroup^  (provisional.) 
10,b.  Green  8and^  or  the  SheU  Bed. 
10,a.  Coffee  Sand. 

Each  of  these,  commencing  with  the  lowest,  will  be  the  sub- 
ject of  a  separate  section. 


Section  I. 

THE  COFFEE  SAND;    FORMATION  I0,a. 

1086.  This  is  the  oldest  member  of  the  Cretaceous  Series, 
outcrops  in  Hardin  and  Decatur  Counties,  and  overlaps  the 
western  beveled  edge  of  the  older  rocks.  Its  outcrop  occupies 
a  belt  of  territory  varying  from  about  two  to  eight  miles  in 
width,  and  running  more  than  half  way  through  the  State.* 
(See  10,a.  upon  the  Map.)  The  diagram  on  page  413  ex- 
hibits the  relation  this  formation  sustains  to  the  older  rocks 
and  to  the  Green  Sand  above  it. 

1087.  By  referring  to  the  Map  it  will  be  seen  that  the  Ten- 
nessee Eiver  is,  with  the  exception  of  a  single  break  in  Hardin 
County^  bordered  throughout  on  the  west  by  a  belt  of  Paleozoic 
rocks.  Along  this  break  the  river  comes  in  contact  with  the 
strata  of  the  Coffee  Sandy  and  washes  them  for  eighteen  or 
twenty  miles,  presenting,  at  intervals,  several  bluffs  that  ex- 
hibit interesting  sections. 

1088.  These  bluffs  are  much  alike;  they  vary  from  80  to  100 
feet  in  height,  and  are  capped  with  a  layer  of  gravel  belonging 
to  one  of  the  gravel  beds  to  be  described.  The  principal  ones 
are  given  on  the  Map,  and  are  Coffee  Bluff  (sometimes  strangely 
called  ^^  Chalk  Bluff'')  at  Coffee  Landing^  that  at  Crump's  Land- 
ing^  and  the  one  at  Pittsburgh  Landing.  The  first,  which  gives 
name  to  the  bed  under  consideration,  is  nearly  two  miles  long. 
One  of  its  sections  will  be  given  below. 

*There  is  some  doubt  in  regard  to  tlie  northern  limits  of  this  and  of  the  succeeding 
formation.  Their  limits,  as  given  on  the  Map  north  of  Beech  Rirer,  are  proyisional. 
The  outline  given  is  probably  not  far  from  the  correct  one. 
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1089.  The  Coflfee  Sand  consists  mostly  of  stratified  sands 
usually  containing  scales  of  mica.  Thin  leaves  of  dark  clay 
are  often  interstratified  with  the  sand,-  the  cl»y  leaves  occasion- 
ally predominating.  Sometimes  beds  of  dark  laminated  or 
slaty  clay  of  considerable  thickness — from  one  to  twenty  feet 
or  more — are  met  with  in  the  series.  It  very  generally  con- 
tains woody  fragments  and  leaves,  converted  more  or  less  into 
lignite.  Silicified  trunks  of  trees  are  not  uncommon.  The 
maximum  thickness  of  the  series  in  Tennessee  is  not  known; 
it  is  probably  not  ifar  from  200  feet. 

1090.  A  section  of  the  bluflP  at  Coffee  may  be  taken  as  a  type 
of  the  materials  and  stratification  of  this  group. 

(4)   On  top ;  gravel  and  ferruginous  conglomerate. 

(8)  SandBj  with  thin  laminse  of  slaty  clay;  much  like  No.  1 

below 10  feet. 

(2)  Slaty  clay,  with   but  little  sand ;    contains  fragments  of 

wood  and  leaves „ i 20  feet 

(1)  Gray  and    Yellow  Sand8f    interstratified  with  numerous 

thin  laminae  and  some  thicker  layers  of  slaty  clay; 
strata  of  sand  occasionally  from  three  to  six  feet,  with- 
out clay.  Leaves,  in  fragments,  and  pieces  of  lignitic 
wood  abundant.  Projecting  from  the  mass  are  the 
ends  of  two  large  trunks,  their  bark  converted  into 
lignite,  and  their  wood  silicified. 

Contains  pyrite  and  yields  proto-salts  of  iron  and 
ferruginous  waters. 
Extending  to  the  water's  edge 65  feet. 

1091.  The  following  is  a  section  seen  at  one  point  of  the 
Bluff  at  Pittsburg  Landing. 

(2)  ©f awi,  on  top, 80  feet 

(1)  VelloWf  Red  and  Otange  Sands,  much  interstratified  with 
thin  laminceof  Clay;  beds  of  sand  occar,  three  or  four 
feet  thick  without  the  clay  laminsa,  then  a  bed  as  thick, 
or  thicker,  is  full  of  them.  The  sands  contain  occa- 
sionally, a  thin  seam  of  ferruginous  sandstone.  But  lit- 
tle vegetable  matter  is  seen  in  this  blufi^, 60  to  70  ft. 

1092.  In  low  sheltered  places  the  sands  in  the  exposures  of 
this  formation  are  generally  dark  gray,  and  contain  pyrite.  In 
exposed  situations,  however,  as  in  old  washes  or  near  the  sur- 
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face,  their  conteats  become  perozydised,  their  lignitic 
U  removed,  (eonaamed,)  and  the  aande  assume  brighter 


becoming  white,  yellow,  red 
or  orange,  as  the  case  may 
be. 

1093.  Although  fragments 
of  leaves    are  abundant  at 
some  localiiieB,  yet  it  is  dif' 
ficult  to  obtain   good  speci- 
mens.     None  that  I  know  of 
have  been  described.    With-    2 
in  the  limits  of  Tennessee  I    3 
have  not  found  any  animal   S  -i 
remainsin  this  group.  Along    g 
the  Memphis  and  Charleston    S 
Railroad,    in    Mississippi,  I    ^ 
have  seen    many  imperfect    « 
casts  of  shells  in  its  eouthem    g 
equivalent,     the     Tombigbee    q 
sand  of  Hilgard,  which,  per-    ie 
haps,  ought  to  be   included    « 
in  his  Eutaw  Group.    One  of   b 
these  was  forwarded,    with    -^  , 
other  Cretaceous  fossils,  to    2 
Mr.  Wm.  M.  Gabb,  ofPhila-    % 
dclphia,  who  described  it  as    x 
Volutilithes   Saffordi,  giving    g 
"Tennessee,"  by  mistake,  as    ^ 
the    locality.      {.Tout.   Acad,    g 
Nat.  Sci.,  [2,]  iv,  299.)     The    1^ 
BpecimeD  was  obtained  from    g 
a  cut  about  three  miles  and  a    g 
halT  west  of  Burneville.  S 

1094.  Awiiy  from  the 
streams  there  are  few  char- 
acteristic exposures  of  this 
formation  to  be  met  with. 
At  many  points  where  its 
strata  would  otherwise  out- 
crop, everything  is  covered 
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with  gravel.  Decaturville  is  located  upon  its  feather  edge,  and 
west  of  this  place  its  sands  and  clays  are  met  with,  resting  upon 
the  Silurian  limestones. 

1095.  It  is  the  formation  at  Scott's  Hill^  on  the  road  from 
Lexington  to  Cliilon,  and  sections  of  it  may  be  seen  in  this  vi- 
cinity. 

1096.  Following  it  westward,  it  runs  under  the  Green  Sand, 
and  it  is  the  reservoir  yielding  water,  when  the  formation  men- 
tioned is  pierced  by  the  well-borers.     (§§  269-270.) 


Section  11. 

THE  GREEN  SAND,  OR  SHELL  BED;  FORMATION  10,6. 

1097.  This  is  an  interesting  formation,  and  has  long  attract- 
ed attention  on  account  of  the  great  number  of  fossil  shells  it 
contains.  These  occur  by  cart-loads  at  some  points,  and  are 
gathered  and  burned  into  lime.  It  is  through  this  formation 
that  the  semi-artesian  wells  of  Hardin,  McNairy  and  Hender- 
son counties  are  bored.  And  again,  this  bed  contains  grains  of 
a  soft  greenish  mineral,  called  glauconite,  which  give  the  mass 
a  greenish  color,  and  hence  the  name  green  sand.  The  mate- 
rial of  the  layers  in  which  grains  of  glauconite  are  abundant, 
is  a  valuable  fertilizer,  and  is  applied  like  a  marl  to  the  lands. 
Such  material,  in  fact,  is  often  called  marl. 

1098.  With  reference  to  the  corupieuout  shelUj  the  "AaM  A?^2«,"  and  the 
bored  welU  of  this  formation,  see  §J  268  and  264,  and  also  §§  269  and  270. 

1099.  At  many  points  along  its  eastern  edge,  this  formation 
is  seen  to  rest  upon  the  Coffee  Sand.  Its  mass  consists  gene- 
rally of  fine  quartzose  sand  mixed  with  clay,  fonning  a  clayey 
sand,  which  is  more  or  less  calcareous.  It  contains  ^reen  grains 
throughout,  though  not  abundantly,  and  fine  scales  of  mica. 
Owing  to  the  clay  present,  and  a  certain  degree  of  induration, 
the  mass  is  generally  firm  enough  to  form  the  walls  of  the 
* 'bored  wells,"  tubing  being  dispensed  with.  When  dry,  the 
material  of  the  formation  has  a  greenish  gray  color^  which  be- 
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comes  much  darker  when  wet.  It  has  much  uniformity  in 
character.  That  of  different  layers,  however,  differs  to  some 
extent  in  hardness,  and  in  the  proportional  amount  of  green 
grains  Some  of  the  harder  layers  are  called  "rocks**  by  the 
well-borers.  There  is  such  a  layer  very  generally  at  the  bot- 
tom of  the  series. 

1100.  Below  the  soil,  for  ten  or  twenty  feet  from  the  surface, 
the  green  sand  is  usually  converted,  by  atmospheric  agencies, 
into  a  grayish  or  dirty-buff  tenacious  material,  locally  called 
^^joinf  clai/j'^  from  its  tendency  to  cleave,  when  losing  moisture, 
in  irregular,  block-like  masses. 

1101.  It  abounds  in  shells.  Exogyra  costata,  Gryphcea  vest- 
culariSf  Ostrea  larva  and  Anomice,  are  found  at  nearly  all  ex- 
posures. Individuals  of  these  species  are  plentifully  strewed 
over  the  "6aW  hills,''  (§  263,)  the  large  shells  being  very  con- 
spicuous. This  formation  is  pre-eminently  the  shell-bed  of  the 
Post-paleozoic  beds  of  West  Tennessee.  A  list  of  species  col- 
lected will  be  given  below.  It  also  contains  wood  and  leaves, 
but  not  as  abundantly  as  the  Coffee  Sand. 

1102.  This  bed  is  the  northern  extension  of  the  Rotten  lime- 
stone of  Mississippi  and  Alabama.  Its  outcrop  in  Tennessee 
occupies  a  belt  of  the  surface  averaging  about  eight  miles  in 
width  for  at  least  halfway  through  the  State.  (See  Map,  10b, 
and  also  the  diagram  just  given.)  Further  north  it  becomes 
inconspicuous.  Its  limits  in  this  direction  have  not  been  satis- 
factorily made  out.  (See  note  under  §1086.)  The  thickness 
of  the  formation  is  known  from  data  supplied  by  the  well- 
borers.  Along  the  western  margin  of  it?*  outcrop  it  varies  from 
200  to  350  feet;  the  maximum  being  in  the  southern  part  of  the 
State. 

* 

1103.  The  list  below  contains  the  species  collected  by  myself 
from  this  bed.  These,  together  with  the  species  collected  from 
the  succeeding  group,  were  submitted  to  the  examination  of 
Messrs.  Conrad  and  Gabb.  The  new  forms  were  described  by 
them  in  the  Jour.  Acad,  Nat,  Sci.,  vol.  iv,  2d  series.  In  their 
descriptions  some  are  referred  to  wrong  localities.  The  prin- 
cipal and  correct  localities  are  indicated  upon  the  Map  by 
small  crosses,  and  will  be  designated  in  the  list  by  letters.  They 
are  as  follows : 


416  GEOLOGICAL  STRUCTURE   AND   FORMATIONS. 

(a.)  The  first,  at  the  very  bottom  of  the  bed,  in  a  cat  in  the  Mem- 
phis and  Charleston  Bailroad,  about  2}  miles  east  of  Cor- 
inth, Mississippi. 

(&.)  The  *'Bald  Hills,"  14  or  15  miles  north  of  a,  in  Tennessee,  and 
8  miles  northwest  of  Monterey,  in  McNairy  county. 

(c.)  A  bank  about  2  J  miles  east  of  Purdy,  Tenn.,  and  yery  near  the 
top  of  the  bed. 

{d.)  A  cut  in  the  Memphis  and  Charleston  Bailroad,  very  near 
the  point  where  the  railroad  crosses  the  Mississippi  and 
Tennessee  line. 

1.  Platytrochus  speeiotuSf  Qshh  and  Horn, j..-  d. 

2.  Corbula  erassiplicOf  Gabb, d, 

8.   Cr€U8atella  vadosa  Mort.,  (Syn.  C.  RipleyancL^  Con.,) a,  e. 

4.  AttarU    erinulirata,  Con., «  if. 

6.   VeniUa  Conradi^  Mort., a,  e. 

6.  Cardium  abrxiptum^  Gabb, e. 

7.  Cardium,  n.  sp.,  casts.     ("Common  in  New  Jersey,") a,  c. 

8.  Triffonia  ihoraciccty  Mort., a,  c. 

9.  Area  Saffordiy  Gabb, % d. 

10.  Nucula  dittortay  Gabb, d, 

11.  Oucidlcea  IHppanOf  Con. y e. 

12.  (Jtenoides  (Lima)  pclagicoy  Mort., ^  a. 

18.  C  rtUeulatOy  JjyeW  and  Forbes, a, 

14.  Peetentfirffatugj  Nilsson, ^  a. 

16.  Neithea  ocddentalUf  Con., ^     ^  ^)  ^ 

(Syn.  P.  quadficostata^  Boemer,  and  perhaps  quinquecos- 
iata  of  Mort.) 

16.  Ostrea  larva^  Lam.,  (Syn.  0.  Falcata^  Mort.,  not  Sow.,).....  o,  b,  c,  d. 

17.  O.plumosa,  Mort, a,  b. 

18.  0.  teeticoata,  Gabb, ..a,  6, c,  d. 

(I  think  this  must  be  0.  ermulaiaf  Tuomey.) 

19.  ExogyracoBtatOy  Say, ^o,  6,  c,  rf. 

20.  Graphasa  vtsicularUy  Lam., Oyb^c. 

(Syn.  0.  eonvexcj  Say,  and  (7.  mutabiUai  Mort.) 

21.  0.  VomeTf  Mort., a,  b, 

22.  Anoffua  telUnaidet,  Mort., a,  b. 

28.  A,  ArgentoTxay  Mort., a,  b,  e,  d. 

24.  PUtcunanomia  Saffordi,  Con a,  6,  e,  d. 

(Syn.  P.  lineaiOy  Con.  P.  lineata  can  be  connected 
with  P.  Saffordi  by  intermediate  forms.  The  spe- 
cies is  an   abundant  and  variable  one.    Its  indiyid- 
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uals  are  often  much  larger  than  those  figured.  Fig- 
ure 21,  pi.  46,  {Jour.  Acad,,  vol.  iv,)  ahowe  the  appear- 
ance of  the  tooth  after  the  enamel^  that  coats  the  inside 
of  the  yalves,  has  heen  remoYed.  Since  the  species  was 
descrihed,  a  few  perfect  valves  have  heen  found.  The 
tooth  is  a  prominent,  nearly  rhomhic  hoss,  the  inner 
angle  longer  than  the  one  hehind  and  longitudinally 
striated.  One  muscular  impression  nearly  central;  an- 
other nearer  the  tooth  from  which  the  ossified  plug  ap- 
pears to  start.)  . 

26.  Scalcaia  Sillimaniy  Mort., ,.. a. 

2%,  NaticarecUlahrumy  Con., ••••• e. 

27.  VoluiiUthM  Tezana,  Con., ! a. 

28.  Rapa  {Fvrula)  Riehardtoniif  Tuomey, a. 

29.  R.  iroehtformuy   Tuomey, a. 

80.  Anehura  abruptOj  Con., c, 

81.  Baculiiea  compreMtutf  Say, , O)  e. 

82.  Enehodus  feroXf  Leidy, h, 

83.  Sphyroena^  sp? a,  6. 

84.  laehyrhiza  mtro....... b. 

Besides  these,  I  have  in  my  collection  from  this  bed,  uncer- 
tain species  of  Teredo,  Serpula,  Rostellaria,  Fustis^  Turritella  and 
Delphinula, 


Section  III. 

THE  RIPLEY  GROUP;    FORMATION  10,c. 

1104.  This  is  a  provisional  series,  and  is  mostly  based  upon 
observations  made  along  and  in  the  vicinity  of  the  Memphis 
and  Charleston  Eailroad;  It  is  only  in  this  region  that  deter- 
minable species  have  been  found,  although  search  has  been 
made  elsewhere  for  them.  Its  northern  extension  has  been  in- 
ferred from  the  general  bearings  and  relations  of  its  strata  and 
of  those  of  the  adjacent  groups.. 

Its  outcrop  occupies  a  belt  of  the  surface,  (10c,  10c,  on  the 
Map,)  extending  through  the  State,  and  being,  along  the  rail- 
road)  about  fiileen  miles  wide^  but  having  a  less  average  width. 

Sig.  27.    Vol.  1. 
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This  belt  is,  in  general,  rough  and  hilly.  The  high  ridges  di- 
viding the  waters  of  the  Tennessee  and  Mississippi  rivers  lie 
mostly  within  its  area.     (§§  276-278.) 

1105.  The  formation  must  be  of  considerable  thickness,  not 
less  than  400  or  500  feet.  It  is  mostly  made  up  of  stratified 
sands.  Occasionfllly  an  intorstratified  bed  of  dark  slaty  clay, 
ten  to  thirty  feet  thick,  is  met  with,  but  more  frequently  a 
sandy  bed  laminated  with  clayey  leaves.  In  its  lithological 
character,  the  group  is  much  like  the  Coffee  Sand,  Its  sandy 
masS;  as  seen  at  the  surface,  is  very  generally  yellow,  brown  or 
orange,  its  contents  being  peroxydized;  occasionally,  however, 
in  partially  protected  or  in  fresh  exposures,  its  material  is  dark 
colored,  abounding  more  or  less  in  fragmentary  lignitic  matter. 

1106.  The  outcrop  of  the  group  very  commonly  presents 
layers  or  masses  of  ferruginous  sandstone,  locally  indurated  by 
oxyd  of  iron.  This  sandstone  often  occurs  in  plates,  scrolls, 
tubes  and  other  curious  shapes.  At  some  points,  especially 
upon  high  knobs  and  ridges,  it  is  found  in  heavy  massive  blocks 
from  two  or  three  to  fifteen  feet  in  thickness.  The  occuiTence 
of  sucl^  sandstone  is,  however,  common  to  all  the  sand-forma- 
tions of  West  Tennessee.  In  this  group  it  appears  to  be  es- 
pecially abundant. 

1107.  An  interesting  section  of  this  formation^  nearly  100 
feet  thick,  is  to  be  seen  at  the  cut  in  the  Big  HQl,.a  few  miles 
east  of  Pocahontas,  through  which  the  Memphis  and  Charles- 
ton Eailroad  passes.*  The  hills  about  Purdy,  in  McNairy,  and 
about  Lexington,  in  Henderson,  show  these  rocks  well. 

1108.  In  the  vicinity  of  the  Memphis  and  Charleston  Eail- 
road, in  Hardeman  County,  there  are  in  the  upper  part  of  the 
series,  two  local  beds,  interesting  on  account  of  the  fossils  they 
contain.  The  first  is  a  bed  of  buff  gray,  impure  limestone,  from 
two  to  six  feet  thick.  It  is  found  on  both  sides  of  the  railroad, 
near  Muddy  Creek.f  It  abounds  in  two  or  three  species  of 
TurriteUa^  (^T.  Saffordiy  and  pumilla  of  Gtahhy)  Ostrea    Vomer y 

*  Th's  section  is  noticed  by  Dr.  Hilgard  in  his  Mtssissippi  Report,  (p.  16,)  who  refers 
its  strata  to  his  superficial  Orange  Sand  Fomaiion.  I  cannot  agree  with  my  learned 
friend  in  this  reference.  Indeed,  I  think  that  much  of  his  Orange  Sand  is  nothing  more 
than  the  peroxidized  outcrops  of  formations  lower  than  he  makes  this.  I  do  not 
deny,  however,  that  within  certain  limits,  there  is  such  a  formation. 

t  On  the  Map  Muddy  Creek  is  the  first  stream  represented  east  of  Middleton. 
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Mort.^  claws  of  a  Oalianassaf  (for  which  I  propose  the  name  of 
C.  Owyniy^)  and  other  species.  The  position  of  the  limestone  is 
indicated  on  the  Map  by  the  short,  heavy  lines  near  Muddy 
Creek.  It  is  doubtless  the  "Turritella"  and  "Bored"  limestone 
of  Hilgard's  sections,  Nos.  12,  13  and  14;  pp.  86-88. 

1109.  The  second  is  a  bed  of  clayey  sand  with  green  grains. 
This  has  been  seen  west  of  the  limestone  at  two  exposures;  one 
in  a  small  cut  on  the  railroad,  about  two  miles  east  of  Middle- 
ton,  the  other  about  two  miles  south  or  southeast  of  Middle  ton, 
on  a  branch  of  Cypress  Creek,  (of  Hardeman,)  and  near  the 
^'old  stage  road."  Each  point  is  indicated  upon  the  Map  by  a 
small  cross. 

1110.  The  following  is  a  list  of  species  from  the  two  beds,  to 
which^  it  will  be  seen,  quite  a  number  of  the  forms  are  com- 
mon. Most  of  them  are  described  in  the  Jour.  Acad.  Nat  Sci. 
of  Phila.,  vol.  iv.,  2d  series.  The  localities  are  (a.)  limestonei  (b.) 
sand-bed. 

1.  Chrhula  wbeonqtrettOf  Gabb, 6. 

2.  Venus  BtpUyanOj  Gabb, .i....         a,  &. 

8.   Cratiatellapieropais,  Gabb, ••...         a,  5. 

(Conrad  had  previously  given  this  name  to  a  species  of 
CrauateUa;  Jowr.  Acad^  iv,  279.  I  therefore  propose  C, 
Qabbi,  for  it.) 

4.  C.  Monmoutheiuiaf  Gabb, 6. 

6.  Cardiia  mbqtuuirataf  Gabb, b. 

6.  Leda  protezta,  Gabb, «  6. 

7.  Modiola  Safordij  Gabb, a,  6. 

8.  Ottrea  dentieulifer<if  Con a,  b. 

9.  0.  crenulimarginataj  Gabb, b» 

(If  No.  8  is  referred  to  the  proper  species,  then  0.  crenuU^ 
marginata^  Gabb,  is,  I  think,  its  lower  or  larger  valye.) 

10.  Oryphcsa  Fomer, Mort,... a. 

11.  TurriieUa  TennetteensiSf  Gkibb, • b. 

12.  T.  Saffordif  Gabb, a,  b. 

18.  T.  ffardemaneruu,  Gabb, b. 

14.  T.pumUoy  Gabb, ^o,  b. 

16.  Natiearectihbntm^  Con., .^     b. 

16.  Faseiolaria  Safordi,  Gabb, 6. 

*  Dedicated  to  Prof.  H.  A.  Owyn,  of  Saulsbory,  Tennessee. 
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17.  Iirq[>tisnea  in^essOf  CMbf 6. 

18.  OallianasMf  Oiffyni,  Safford ..a,  &. 

19.  Lamna  gradlUf  Ag., b. 

20.  O-ocodi/wf  (Tooth.) b. 

It  will  be  seen  that  but  two  species  of  those  given,  Ghryplicea 
Vomer  and  Natica  rectilabrum^  are  common  to  this  group  and 
the  Green  Sand.  Localities  in  Mississippi,  however,  furnish 
series  of  fossils  which  unite  the  groups  more  intimately.  It 
will  be  found,  perhaps,  that  the  two  form,  paleontologically, 
but  one  formation. 

1111.  The  group  also  contains  wood  and  leaves.  The  leaves 
are  generally  found  in  an  imperfect  condition,  and  have  re- 
ceived but  little  attention.  As  the  age  of  the  beds  containing 
them  are  known,  their  study  would  be  very  interesting  in  con- 
nection with  that  of  the  leaves  of  the  formation  further  west, 
which  are  of  uncertain  age. 

1112.  Minerals  J  Materials  of  Special  Use^  and  Agricultural 
Features  of  the  Cretaceous  Formations,  But  few  minerals  of 
interest  occur  in  these  rocks.  The  glauconite  in  the  Green 
Sand;  is  prominent  among  those  that  do  occur.  This  is  a  com- 
pound of  silica,  oxide  of  iron,  alumina,  more  or  less,  potash  and 
water.  The  fertilizing  effects  of  the  green  marl  are,  doubtless, 
due  in  good  part;  to  the  potash,  and  its  commercial  value  as  a 
fertilizer,  depends  upon  the  relative  proportion  of  glauconite 
it  contains.  In  samples^  containing  fragments  of  shells,  or 
decomposing  shells,  a  part  of  the  effect  is  to  be  attributed  to 
carbonate  of  lime.  In  such  cases,  the  substance  becomes,  in 
good  part,  a  true  calcareous  marl. 

1113.  Much  of  the  Green  Sand  is  too  poor  in  glauconite  to 
bear  transportation.  The  richest  beds  are  known  by  their 
dark  green  color.  The  formation  is  intersected  by  the  Mobile 
and  Ohio,  and  the  Memphis  and  Charleston  Kailroads,  which 
renders  it  accessible.  But  little  use  has  been  made,  as  yet;  of 
the  Tennessee  Green  Sand.  Some  experiments  were  made 
with  it  before  the  war  with  satisfactory  results ;  and  others  on 
a  larger  scale  had  been  commenced.  The  matter  is  worthy  of 
attention.     It  will  be  referred  to  again. 

1114.  Pyrite,  in  small  quantity,  is  a  common  mineral  in  the 
beds  of  all  the  Cretaceous  formations,   especially  at  points 
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where  their  materials  have  not  been  weathered.     It  is  the 
sonrce  of  the  iron  of  many  chalybeate  springs. 

1115.  lAgnite  is  also  often  met  with,  generally,  however,  as 
carbonized  fragments  of  wood,  sticks,  pieces  of  bark,  and 
leaves.  I  have  not  met  with  any  considerable  beds  of  this 
mineral  in  these  rocks. 

1116.  A  considerable  belt  of  West  Tennessee,  including 
nearly  all  of  McNairy,  the  western  part  of  Hardin,  mnch  of  Hen- 
derson, the  western  parts  of  Decatur  and  Benton,  and  the 
eastern  parts  of  Carroll  and  Henry,  is  underlaid  by  the  Creta 
ceous  strata.  Many  sections  of  this  area,  both  upland  and 
valley,  present  good  farming  lands,  the  soil  being  generally  a 
mellow  siliceous  loam^  with  a  more  or  less  clayey  basis,  and 
adapted  to  the  growth  of  cotton  and  corn,  and  some  parts  to 
wheat  and  allied  crops.  In  many  of  the  valleys  where  the 
soils  are  stiffer,  grasses  find  congenial  conditions,  and  meadows 
might  be  established  more  extensively  than  they  are. 

1117.  This  belt,  however,  is  the  roughest  part  of  West  Ten 
nessee,  and  not  a  few  of  its  ridges  are  poor.    It  includes  the 
"Tennessee   Hidge'*  and  its  ramifications,  mentioned  in  the 
First  Part  of  the  Eeport.     (See  §§  276  to  278,  inclusive.) 
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CHAPTER  XIV. 

THE  TBRTI ART  GROUP ;    SERIES  XI. 

1118.  This,  from  an  agricultural  point  of  view,  is  a  very  important  se- 
ries of  formations.  It  underlies,  as  may  be  seen  by  reference  to  the  Map, 
a  wide  central  belt  in  West  Tennessee,  which  includes  within  its  outcrop 
a  Tery  large  portion  of  the  most  desirable  lands  of  this  section  of  the 
State.  The  geological  age  of  its  formations  is,  as  yet,  not  fully  settled. 
It  is  not  even  certain  that  all  of  them  are  Tertiary,  though  with  the  data 
before  us,  this  is  the  best  disposition  we  can,  at  present,  make  of  them. 

1119.  The  series  inclades  the  following  formations,  or  sab- 
groups: 

11,0.  ^Zu/f  J^ntte,  (provisional.) 

11,b.  Orange  Sandj  or  LaOrangB  Oroup, 

11,  a.  Porter' t  Creek  Oroup^  (provisional.) 


Sbction  I. 
THE  PORTER'S  CREEK  GROUP;  FORMATION  11, a.  (ProvieionoL) 

1120.  I  have  heretofore  included  this  division  in  the  Orange 
Sand.  It  may  be  well,  however,  to  keep  it  separate,  until  its 
age  is  more  satisfactorily  ascertained.  There  is  no  marked 
distinction  between  this  and  the  adjacent  groups,  except  that 
it  contains  proportionally  much  more  laminated  or  slaty  clay. 
The  clay  has  the  usual  characters,  contains  mica  scales,  is 
dark  when  wet,  and  whitish  gray,  when  dry.  The  thickness  of 
the  series  iS;  perhaps^  200  or  300  feet.  In  this  are  usually  sev- 
eral beds  of  slaty  clay  from  five  to  fifty  feet  in  thickness.    In 
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Hardeman  Coanty,  on  Porter's  Greek,*  is  a  heavy  bed,  said  to 

be  100  feet  thick.     I  have  seen  as  much  as  50  or  60  feet  of  it 
exposed. 

1121.  Along  the  Memphis  and  Charleston  Bailroad,  the  belt 
of  surface  occupied  by  the  group  is  about  eight  miles  wide.  It 
becomes  narrower  as  we  follow  it  northward.  (11a,  11a,  on 
the  Map.)  The  belt  appears  to  be  the  northern  extension  of 
Hilgard's  "Flatwoods"  region,  the  group,  itself,  forming  the 
lower  part  of  his  ^^Northem  Lignitic" 

1122.  An  interesting  section  of  the  beds  included  in  this 
division,  may  be  seen  on  the  road  from  Bolivar  to  Purdy,  com- 
mencing about  seven  miles  from  the  former  place,  and  extend- 
ing to,  or  beyond  Wade's  Creek.  In  this  region  are  alterna- 
ting beds  of  slaty  clays^  Q^soap-stoneSy'')  hard,  argillaceous 
sandy  rocks,  orange  sand,  and  at  some  points,  white  clays.  The 
wells  of  the  region  are  mostly  in  "soapstone."  The  sandy 
rocks  above  contain  casts  of  shells. 

1123.  At  Paris,  in  Henry  County,  the  following  section 
occurs,  the  lower  part  of  which,  is  referred  to  the  Porter's 
Creek  Group : 

(6)  Soil  and  Sub-aoil  at  the  top  of  the  plateaa  on  which  Paria 
18  located. 

(5)   Oranffe   Sand, .,  80  feet 

(4)  Light  Yellow  Sand,  with  numerous  thin  leaves  of  Sand 

atone  and  ^^Soapatone,'* 6  feet. 

(3)  Light  TeUow  Sand, ^  12  feet- 

(2)   Thin  Santiaionet  and  Slaty  Clay, 1  foot. 

(1)  Slaty  Clay,  (Soapatcne,)  the  lowest  stratum  seen, 20  feet 

1124.  At  Huntingdon,  and  at  many  other  points  within  the 
belt  in  which  this  group  outcrops,  beds  of  the  laminated  clays 
occur. 

1125.  I  have  not  as  yet,  met  with  rocks  in  this  formation  con- 
taining determinable  shells.  In  several  of  the  cuts  along  the 
Memphis  and  Charleston  Bailroad,  specimens  of  leaves  are 
found  in  the  clays,  and  sometimes  in  thin  local  sandstones.  The 
leaves  in  my  collection  from  this  group,  which  are  not  many, 

*  The  first  creek  on  the   Map,  west  of  Middleton,  on  the  Memphis  and  Charleston 
Railroad. 
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have  not  been  examined.  One  is  much  like  Quercus  Saffordiy 
Lsqx.,  of  the  sacceeding  gronp,  and  may  be  that  species;  the 
others  are  unknown  to  me. 


Section  II. 

ORANGE   SAND,   OR  La  GRANGE  GROUP;    FORMATION    116. 

1126.  The  outcrop  of  the  Orange  Sand^  or  La  Grange  Oroup, 
forms  more  than  a  third  of  the  entire  surface  of  West  Tennes- 
see. It  occupies  a  belt  about  40  miles  wide,  which  runs  in  a 
northeasterly  direction  through  nearly  the  central  portion  of 
this  division  of  the  State.  (See  Map  and  section  lib,  lib.) 
As  seen  in  bluffs,  railroad  cuts,  gullies,  and  in  nearly  all  expo* 
sures,  it  is  generally  a  great  stratified  mass  of  yellow,  orange, 
red,  or  brown  and  white  sands,  presenting  occasionally  an  in- 
terstratified  bed  of  white,  gray,  or  variegated  clay.  The  sand- 
beds  are  usually  more  or  less  argillaceous  ;  sometimes  but  little 
or  not  at  all  so.  Like  the  Eipley  Group,  it  contains  occasion- 
ally, patches,  plates,  and  thin  layers  of  ferruginous,  sometimes 
argillaceous,  sandstone,  and^  as  in  that  group,  presents,  locally^ 
massive  blocks  of  sandstone  on  high  points.  At  La  Grange,  a 
fine  section  of  the  group,  more  than  a  hundred  feet  in  thick* 
ness,  is  exposed. 

If  penetrated  to  some  depth,  the  beds  of  the  Orange  Sand 
would  lose  their  bright  colors,  and  become  gray  or  dark. 

1127.  In  deep  wells,  dark  beds  of  sand,  with  occasionally 
one  of  clay,  are  met  with.  These  oj^en  contain  vegetable  mat- 
ter.  Now  and  then,  the  trunk  of  a  tree  is  encountered,  much 
to  the  annoyance  of  well  diggers.  I  have  seen  but  one  bed  of 
lignite  in  the  group,  and  that  a  limited  one,  near  its  south- 
eastern margin, 

*  The  name,  Orange  Scmdf  was  originally  applied  by  xne  (Reconnoisance,  1866,)  to  a 
series  of  strata  of  which  the  formation  now  thus  designated  was  the  principal  mem- 
ber. It  then  included  the  Oefaceous  beds  ;  these  have  been  excluded,  but  the  name 
has  not  been  dropped.  Since  my  first  use  of  the  name,  Drs.  Harper  and  Hilgard,  in 
their  respective  Reports,  have  applied  it  to  a  superficial  formation  occurring  in  Missis- 
sippi, quite  different  from  anything  it  was  intended  to  include. 
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1128.  It  is  difficult  to  estimate  the  thickness  of  this  group. 
It  doubtless  dips,  though  at  a  small  angle,  to  the  west.  Its 
thickness  may  be  assumed  to  be  about  600  feet. 

1129.  The  Orange  Sand  includes  within  its  outcrop,  nearly 
all  of  the  following  counties:  Fayette,  Haywood,  Madison, 
Gibson  and  Weakley;  the  larger  parts  of  Hardeman,  Carroll 
and  Henry ;  and  small  parts  of  Shelby,  Tipton,  Henderson, 
Dyer  and  Obion. 

1130.  At  the  bottom  of  a  railroad  cut  three  miles  soulh  of 
Somerville,  in  Fayette  County,  I  collected,  a  number  of  years 
ago,  from  a  thin,  local  sandstone  in  place,  a  series  of  fossil 
leaves,  beautifully  presented.  These  were  described  by  Prof  Leo 
Lesquereux,  in  1859,*  but  the  figures  were  not  given.  They 
may  now  be  found  figured  on  plate  K,  of  this  volume. 

In  addition  to  these,  several  leaves,  or  rather,  the  impres- 
sions of  leaves,  have  been  collected  by  Prof.  Meigs,  from  the 
clays  at  La  Grange,  three  of  which,  PrOf  Lesquereux  has  de- 
scribed. 

1131.  Below  is  a  list,  including  all  the  species  described  from 
both  localities,  Nos.  12, 13,  and  14,  are  the  LaGrange  species : 
all  the  others  are  from  near  Somerville.  At  the  end  of  this 
section  is  added  the  descriptions  of  the  species  from  the  latter 
locality. 

1.  Quereua  crasHnervis^  Ung'  B.  Andromeda  vaecinifolioe  affini$, 

2.  Querent  Saffordi^  Lsqz.  9.  Andromeda  dubiOj  Lsqz. 

3.  Quercus  myrtifoliaf    Willd.  10.  Sapotacitee  AmerieantUf  "Lsqx, 

4.  Quercus  LyelU,  Heer.  11.  Salizf  denainennej  laqx, 
6.  Prudua  Oaroliniana,  Michx.  12.  SaUx  Wbrthenii,  Lsqz. 

6.  Fagus  ferrtiginea^  Michx .  (Fruit.)  18.  Ceanothtu  Meigrii^  Lesqx. 

7.  ElcBognw  inciquaUe^  Lsqz.  14.  JugUme  Saffordiana^  Lsqx. 

1132.  Of  the  species  above,  No.  3,  5,  and  6  are  living;  the 
others  are  only  known  as  extinct  forms. 

In  regard  to  the  age  of  the  Orange  Sand  and  its  equivalent,  in 
Mississippi,  it  is  the  opinion  of  Prof.  Lesquerux,  that  the  leaves 
make  it  "  most  intimately  related  to  the.  Miocene  of  Eui'opo." 
He  adds,  however,  the  following : 

"Still,  I  do  not  consider  the  question  as  solved.  It  can  only  be  satisfao- 
toriljr  settled  by  recognized  differences,  or  identity  of  species  collected  in 

*  American  Jour.  Sci.  [2,]  XXVII,  p.  363. 
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these  strata  of  American  fonnatioiu.    For  it  may  be,  that,  as  we  have  in. 
oar  Upper  Cretaceoas  dieotyledonoas  plants  of  genera  still  represented  in 
oar  IiYing  Flora,  like  some  of  the   Miocene  of  Europe,   we  may  hawe 
Eoceoic  deposits  with  species  still  more  nearly  related  to  our  present  veg- 
etation ;  tho^  bearing  a  character  approaching  that  of  the  European  Mio- 
cene.   Under  the  uniform  development  of  the  formations  of  the  Missis > 
sippi  Valley,  the  typical  forms  may  have  escaped  changes  from  disturbing^ 
influences  similar  to  those  which  have  evidently  modified,  by  repeated  cat- 
aclysms, the  recent  formations  of  Central  Europe." 

1133.  I  most  confess  that  Icanoot  rid  mjself  of  the  impres- 
sion that  this  groap  is  at  least  Eocene,  I  do  not  know  that  I 
can  assign  a  good  reason  for  this  impression,  I  have  seen,  how- 
ever, imperfect  specimens  of  leaves  in  older  beds,  even  in 
known  Cretaceous  clays,  machlike  some  of  those  of  this  group, 
although  I  could  not  say  thej  were  absolutely  identical,  on  ac- 
count of  their  unsatis&ctory  condition.  I  see  too,  that  Dr. 
Hilgard  is  inclined  to  place  his  '^Northern  Lignitic,""  which  in- 
cludes my  Porter's  Creek  and  Orange  Sand  groups,  at  the  very 
bottom  of  the  Eocene,    (See  his  Report,  page  108,  and  on.) 

I  have  not  been  able  to  find  even  the  cast  of  a  shell  in  this 
formation.  The  discovery  of  a  few  known  species,  if  such 
exist,  is  a  desideratum. 

APPENDIX. 

1184.  "Species  of  Foetil  PlanU  collected  near  8(mervUUy  FayetU  County ^  Ten- 
neaeecy  by  Dr.  J.  M.  Sajford,  State  Qeohffitt  of  TtawtMeet.  Deeeribed  and  Figured 
by  L.  Leequereux."  The  following  short  description  of  these  fossil  leaves  has 
already  beenpublished  in  Silliman's  Journal,  (May,  1859.)  Though,  since 
that  time,  I  have  had  opportunity  to  examine  other  specimens  of  some  of 
these  species,  I  do  not  find  any  reason  to  change  my  opinion  about  their  rela- 
tion or  their  identity.  It  is,  nevertheless,  necessary  to  remark,  that  if  many 
species  of  living  plants  or  trees  may  be  easily  identified  from  their  leaves 
only,  the  determination  of  fossil  leaves  is  always  more  or  less  hypothetical,  at 
least,  so  far  as  specific  identification  is  concerned.  This  is  not  a  reason  to  pre- 
vent the  publication  of  fossil  plants,  and  to  deny  the  value  of  the  indica- 
tion which  they  give  concerning  the  age  of  the  strata  in  which  they  are 
found.  Peculiar  genera  or  groups  of  plants  are  peculiar  to  each  forma- 
tion, and  these  groups  are,  generally,  well  characterized  enough  to  show, 
even  without  identification  of  species,  to  what  geological  epoch  the  leaves 
belong. 

The  species  are  figured  on  Plate  K,  of  this  volume : 

1.  LauruB  CaroUnieneie,*  Hichx.  (Red-bay,)  Fig.  10,  grows  now  in  the 
swamps  from  south  Delaware  and  south  Virginia,  to  the  two  Floridas,  in 

*8ince  this  paper  was  written,  Prof.  Lesquereuz  has  identified  this  species  with 
Quercut  LydUh  Heer. 
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pioe  barrens.  Good  and  entire  speoimens  collected  from  the  same  Geo- 
logical horizon,  and  belonging  to  the  cabinet  of  the  Mississippi  Uniyersity 
of  Oxford,  show  an  identity  of  form  between  the  fossil  leaves  and  the  liv- 
ing species. 

2.  Pnmut  Carolinianoy  (Michx.)  (Wild  Orange  tree.)  Fig.  6.  The 
species  is  now  confined  to  the  islands,  and  near  the  coasts  of  Carolina, 
Georgia,  etc.,  and  in  the  Bahama  islands,  where  it  is  at  its  true  latitude. 

Michaux  remarks  that  this  species  is  not  found  on  the  main  land  at  a 
distance  of  two  to  ten  miles  from  the  shores,  where  the  temperatore  is  five 
to  six  degrees  colder  in  the  winter,  and  proportionally  milder  in  the  sum- 
mer. 

8.  Quereut  mffrUfolia^  (Willd.)  Fig.  8.  Inhabits  now  the  islands  south 
of  Georgia  and  along  the  coasts  of  Florida.  Comparison  of  living  speci- 
mens with  this  fossil  leaf  shows  a  perfect  identity  of  form  and  venation. 

4.  Fruit  of  Fagua  /erruginea,  (Michx.)  (Red  Beech.)  JPi^.  11.  This 
fruit  is  somewhat  more  distinctly  ribbed  on  the  sides  and  margins  than 
in  our  living  species;  but  the  characters  are  not  marked  enough  to  permit 
a  separation.  Though  the  range  of  the  American  beech  is  indicated^  as 
rather  northern,  the  tree  is  found  most  abundant,  and  of  the  most  remark- 
able growth,  on  the  Tertiary,  and  even  Cretaceous  formations  of  the  south, 
even  in  Louisiana. 

The  following  species  are  either  new,  that  is  extinct  or  undescribed 
species,  or  unknown  to  me: 

5.  SaUzf  dentinerviSf  (Lsqx.)  Fig  9.  Leaves  narrow,  one  and-a-half 
to  two  inches  long,  lanceolate  or  tapering  at  both  ends,  entire.  Medial 
nerve  scarcely  inflated  at  the  base.  Secondary  nerves  very  close,  anasto- 
mosing as  in  the  leaflets  of  a  fern  or  of  a  TrifoUum.  This  nervation  is 
quite  peculiar  for  a  Salix,  and  probably  when  better  specimens  are  found 
the  plant  will  be  referred  to  another  genus. 

6.  Qtiereiu  crasiinervis,  (Ung.)  Fig.  1.  The  specimen  is  broken,  and 
shows  only  the  middle  part  of  a  large,  sharply  dentate  leaf,  apparently 
oval-lanceolate  in  outlme  The  broad  nerves,  and  the  running  of  the  sec- 
ondary nerves  to  the  point  of  the  teeth,  as  the  form  of  the  acute  teeth 
would  refer  this  species  to  Quereua  crcuainervitj  TJng.,  a  species  found  in  the 
Upper  Miocene  of  Surope. 

7.  Quereua  Sqffbrdij  (Lsqx.)  Fig.2,a.hj  c.  Leaves  nearly  linear,  rarely 
an  inch  broad,  four  to  six  inches  long,  gradually  tapering  to  a  point.  Mar- 
gins regularly  and  distinctly  mucronate-serrate,  entire  near  the  base,  and 
decurrent  in  a  broad  petiole  or  enlarged  nerve.  Medial  nerve,  broad  and 
flat,  secondary  nerve,  oblique,  straight,  running  to  the  point  of  the  teeth, 
and  alternating  with  shorter  and  slender  ones.  There  is  not  any  published 
fossil  species  that  might  be  compared  with  this.  It  is  distantly  related  to 
living  species  of  southern  Texas  and  Mexico;  but  among  the  leaves  kindly 
furnished  to  me  for  comparison  by  Dr.  Asa  Gray,  there  were  none  of  these 
new  species  to  which  it  could  be  referred. 
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8.  Andromeda  cfuftta,  (Lsqz.)  Fig,  6.  A  thick,  smooth,  roui  d-elliptical, 
obtusely  pointed,  leaf,  with  entire,  wavy,  somewhat  refiexed  margins  and 
obsolete  nervation.  It  is  related  to  Andromeda  ferruffineOj  Michx.  of  the 
pine  barrens  of  the  south. 

9.  Androrneda  vaccini/oUa  affinity  (hf^qx.)    Fig,  4,  a,  b.   Thick,  oval-lanceo- 
late, pointed  or  obtuse  leaves,  with  perfectly  the  same  size,  outline  and 
nervation  as  the  Andromeda  vaeeini/olia^  (Heer.,)  a  plant  of  the  Upper  Mio- 
cene of  Europe.     Its  nearest  relative  in  America,  is,  I  think,  Andronteda 
acuminata^  Michx. 

10.  EUeagnuB  inceguaHie^  (Lsqx.)  Fig,  7.  Leaf  long-elliptical,  obtuse, 
with  entire  wavy  margin,  rounded  near  the  base  on  one  side,  and  about  one 
inch  longer,  and  decurrent  on  the  other  side  of  the  short  petiole.  Second- 
ary nerves  well  marked,  thick  near  the  base,  emerging  in  acute  angle, 
with  a  camptodrome  much  divided  nervation.  I  do  not  know  of  any  liv- 
ing species  to  which  this  could  be  compared.  Among  the  fossil  plants  pub- 
lished till  now,  its  nearest  relative  is  EloBogntu  acuminattu,  (Web.,)  of  the 
Miocene  of  Europe. 

11.  Sapolacites  Americanua^  (Lsqx.)  Fig.  S.  Though  the  specimen  shows 
only  the  upper  part  of  the  leaf,  the  form  and  the  nervation  agree  well  with 
that  of  the  species  of  this  genus  found  in  the  Miocene  of  Europe.  I  have 
not  seen  any  other  specimen  but  the  one  figured  here. 


Section  III. 

THE  BLUFF  LIGNITE;    FORMATION  ll,c.     {Fi'ovisional,) 

1135.  This  is  a  provisional  group,  and  consists,  especially  in 
the  middle  and  southern  parts  of  the  State,  of  a  scries  of  strati- 
fied sands  with  more  or  less  sandy,  slaty  clay,  characterized  by 
the  presence  of  well-marked  beds  of  lignite,^  I  have  some- 
times included  it  in  the  Orange  Sand.  It  will  be  best,  how- 
ever, to  keep  it  separate  until  the  questions  of  age  are  definite- 
ly settled.  The  upper  part  of  the  series  is  generally  well  ex- 
posed below  the  Oravel  of  the  Mississippi  Bluffs.  (§§  279-283.) 
At  Memphis,  however,  it  scarcely  appears  above  low  water. 
About  one  hundred  feet  of  the  series  has  been  seen.     In  this 

*ln  the  northern  part  of  the  State,  its  upper  portion  is  frequently  more  or  less 
indurated,  presenting  layers  of  soft  sandstone ;  and  here,  too,  the  lignite  is  not  as 
well  seen. 
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thickness  it  contains  from  one  to  three  beds  of  lignitey  which 
are  from  half  a  foot  to  four  feet  in  thickness. 

1136.  The  Bluff  Lignite  appears  to  have  no  marked  eastern 
outcrop^  and  may  thin  out  in  an  easterly  direction  beneath  the 
Gravel;  at  least,  the  beds  of  lignite  by  which  it  is  characterized 
do  nbt  appear  to  extend  very  far  east  from  the  range  of  the 
bluffs.     (See  section  on  the  Map,  Form,  lie.) 

1137.  Below  is  a  section  of  the  bluff  at  Eandolph,  (§§  280, 
282,)  which  will  serve  to  illustrate  not  only  the  character  of 
this  division,  but  also  that  of  the  overlying  foimations  to  be 
described. 

(3)  BLUfv  LoAH,  68  feet 

Fine  siliceous  earthy  matter  of  a  light  ashen  or  a  light  buff 
color,  containing  land  shells. 

(2)  Bluff  Graysl,  24  feet. 

Chert  PebbleSf  and  coarse  yellow  and  orange  sand,  with  a  bed 
six  feet  thick  of  variegated  plastic  clay  beneath. 

(1)  Bluff  Lignite,  90  feet. 

A  mass  of  dark  grayish  laminated  micaceous  sand,  with  lig- 
nitic  woody  fragments,  leaves,  &c.  Laminae  of  sand  alternate 
with  other  lamin»,  containing  more  or  less  clay.  Interstrati- 
fled  with  this  are  two  beds  of  ligniU  \  the  upper  one  six  feet 
from  the  top,  and  from  six  inches  to  two  feet  thick;  the  other 
twelve  feet  lower,  and  about  eight  inches  thick.  Some  thin 
laminae  of  liffnite  occur  below  this  bed. 
This  portion  in  all, • 48  ft. 

A  portion  not  exposed  in  place  where  the  section  was  taken, 
but  seen  in  part  at  another  point;  consists  of  laminated  sand, 
like  that  above. 
Down  to  the  water's  edge, 42  ft 

1138.  The  following  section,  taken  at  ''Old  River;'  (§  280,) 
in  the  sonthern  part  of  Tipton  County,  exhibits  the  different 
strata  which  at  that  point  compose  the  Bluff.*  The  entire 
thickness  is  168  feet. 

•I  am  under  especial  obligatione  to  Dr.  C.  W.  Dickson,  of  Portersville,  for  kindly 
guiding  me  to  this  point— a  distance  of  sixteen  miles  from  his  residence— and  for  his 
assistance  otherwise. 

I  take  this  occasion,  also,  to  express  my  thanks  to  Dr.  Oldham,  of  Bipley,  who, 
notwithstanding  his  engagements  at  home,  traveled  with  me  to  and  from  the  lignite 
localities  near  Fulton,  a  distance  of  fifty  miles  in  all. 
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(8)  Bluff  Loam,  45  feet    (Gaps  the  Bluff.) 

Bed  of  lighl-yellow  ashen  earth  or  loam,  more  or  less  calcareous; 
contains  land-shells,  {heUx,  eyclottomoy  etc. 

The  lower  part  becomes  more  yellow  and  sandy. 

(2)  Bluff  Grayxl,  89  feeu 

(d)  Layers  of  orange  and  yellow  sand,  with  thin  seams  of  red 

sandstone,  three  and  a  half  feet 

(e)  Bed  of  coarse  gravel  and  sand,  sixteen  feet. 

(6)  Reddish  and  white  potter's  clay,  in  seams  with  sand,  one  foot 
and  a  half. 

(a)  Bright  yellow  sand,  with  occasional  seams  of  clay,  eighteen 
feet. 

(1)  Bluff  Ligkitx,  84 /Mt 

(h)  Thin  seams  of  gray  or  white  sand  and  clay,  interstratified 

with  some  vegetable  matter — fifteen  feet. 
(g)  Bed  of  Ugniie^  from  three  to  foar  feet, 

(/)  Bark  clay  and  UgniU  interstratified — ^two  feet. 

(«)  Seams  of  gray  and  white  sand,  interstratified  with  layers  of 
lignite — five  and  a  half  feet. 

(d)  Bed  Gf  UfftUte,  six  inches — becoming,  a  few  hundred  yards  to 

the  left,  along  the  Bluff,  four  feet  thick. 

(e)  Gray  sand  in  thin  layers,  with  numerous  seams  of  dark  clay 

and  layers  of  /t^te,  some  of  which  are  from  three  to  six 
inches  thick — thirty  two  feet 

(6)  Same  as  above  mostly ;  one  bed  of  lignite,  (leaves,  etc.,)  two 
feet  thick — ^fifteen  feet 

(a)  Beds  of  dark  laminated  day.    The  base  of  the  Bluff  is  con- 
cealed mostly  by  a  talus  of  materials  from  above— ten  feet. 

Level  qf  aUuvial  plain, 

1139.  I  add  here  the  section  of  the  bluff  at  Ealeigh  on  Wolf 
Biver,  in  Shelby  County : 

(8)  Bluff  Loam,  84  feet.    (Top  of  the  bluff.) 
Light-yellow  ashen  siliceous  earth  or  loam. 

(2)  Bluff  Gbavel,  4*1  feet 

Tellow  and  orange  sands  containing  more  or  less  gravel  through- 
out, some  layers  mostly  gravel;  a  few  clay  seams  near  the  top; 
presents  a  few  mosses  of  ferruginous  conglomerate;  has  a  chaly- 
beate spring  at  its  base. 

(1)  Bluff  Liokits,  20  feet, 

(&)  Bed  qf  Lignite,  has  been  mined,  and  was  used  one  winter, 
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(1855-6,)  by  Dr.  D.  Coleman;  from  ten  inches  to  three  feet 
in  thickness ;  has  an  under-olay  a  few  inches  thick. 

(a)  A  laminated  gray  mass  of  thin  clay  and  sand  seams;  contains 
leaves  and  stickSi  layers  of  which  occasionally  make  black 
lines  in  outcropping  on  the  face  of  the  exposure;  runs 
down  to  the  bed  of  the  Wolf. 

1139.  Leaves  from  the  Blnff  Lignite,  at  least  from  the  por- 
tion in  Tennessee,  have  not,  so  far  as  I  know,  been  examined* 
The  series  may  be  synchronous  with  that  at  the  Chalk  BankSj 
near  Columbus,  Ky.,  some  of  the  leaves  of  which  have  been 
described  by  Mr.  Lesquereux.  (^Am,  Jour,  Sci.,  [2],  xxvii,  364.) 

1140.  Minerals,  Useful  Material j  and  Agricultural  Features 
of  the  Tertiary  Group. — This  Group,  like  the  others  peculiar 
to  West  Tennessee,  contains  but  few  minerals.  Lignite  is  a 
note-worthy  one  in  this.  In  small  pieces,  it  may  be  said  to  be 
common  in  all  the  divisions  of  the  Group.  It  is  met  with  in 
the  bottoms  of  wells,  and  in  exposures  where  the  strata  have 
not  been  weathered.  A  bed  of  it  in  the  Orange  Sand  has  been 
mentioned  in  §  1118.  It  is  in  the  Bluff  Lignite,  however,  that 
the  beds  of  this  substance  are  the  most  conspicuous.  The  sec- 
tions just  given  present  some  of  these,  and  exhibit  their  rela- 
tions to  the  other  strata.  The  beds  may  be  traced  in  some 
cases  for  long  distances,  in  a  horizontal  direction. 

1141.  Bods  of  pipe  and  potter's  clay  occur  at  numerous  points 
in  this  formation.  At  a  few  localities,  potteries  have  been  es- 
tablished, but  the  manufacture  of  stone-ware  has  not  been  car- 
ried to  the  extent  that  it  might  well  be. 

1142.  The  agricultural  features  of  the  territory  underlaid  by 
these  formations,  and  especially  by  the  Orange  Sand,  are  often 
very  good.  Much  of  the  best  cotton  land  of  West  Tennessee 
rests  upon  the  Orange  Sand.  The  soil  is  a  mellow  siliceous 
loam,  and,  where  the  ground  lies  well,  presents  us  with  very 
desirable  farming  regions.  But  as  the  soil  is  easily  tilled,  so  it 
is  easily  washed  away.  Special  attention,  proper  draining,  and 
good  farming,  are  required  to  keep  it  up,  and  to  improve  it. 
(See  §§  274  and  286.) 
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CHAPTER  XV. 

THE    BLUFF   GROUP,     AND    THE    ALLUVIUM;     SERIES 

XII  AND  XIII. 

1148.  In  this  Chapter  are  embraced  the  remaining  formations  of  the 
State.  Two  of  these  appertain  to  the  Mississippi  Bluff,  or  rather  to  a  belt 
of  country  which  terminates  on  the  west  with  the  Bluff;  two  of  the  others 
include  superficial  gravel  beds  occurring  in  different  parte  of  Tennessee; 
and  the  last  groups  together  the  alluvial  bottoms  and  beds  of  the  rivers. 
They  will  be  briefly  considered,  and  are  as  follows : 

(2)  ALLnvmif,    Ssribs  18. 

(c)  Bottoma^  and  Alluvial  Beds. 
(h)   The  Eattem  Oravel. 
(a)   Ore-Region  Oravel. 

(1)  Bluff  Group,  Series  12. 
(6)  Blvff  Loam, 
(a)  Bluff  Gravel. 


Section  I. 

THE  BLUFF  GRAVEL.  (IV.) 

1144.  This  bed  varies  in  thickness  from  ton  to  fifty  feet.  It 
consists  generally  of  coarse  yellow  and  orange  sands,  with 
everywhere  more  or  lees  coarse  gravel,  and  has  usually,  a  layer 
of  white  or  variegated  clay  at  its  base.  The  gravel  is  gener- 
ally th^  most  conspicuous  portion.  This  is  sometimes  cement- 
ed by  oxyd  of  iron  (occasionally  by  calcareous  matter)  into 
great  blocks  of  coarse  conglomerate.  It  consists  of  water- worn 
pebbles,  from  the  size  of  a  man's  fist  down  to  that  of  a  pigeon's 
egg.  The  pebbles  have  been  derived  mostly  from  Carbonife- 
rous chert. 

1145.  The  Bluff  Gravel  is  remarkable  for  its  extent  in  a 
general  direction  parallel  with  the  river.    It  is  seen  along  the 
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face  of  the  Mississippi  Bluffy  (§  279,)  from  the  Mississippi  line 
to  Kentucky,  and  both  ways  much  beyond  these  limits. 

Its  eastern  outcrop  is  not  well  marked.  It  appears  to  ex- 
tend from  15  to  20  miles  eastward  from  a  straight  line  drawn 
through  the  most  westerly  parts  of  the  bluff.  The  bed  is  rep- 
resented on  the  Map  and  in  the  section  by  a  dotted  line.  It 
will  be  seen  that  the  narrow  river-valleys  of  West  Tennessee 
cut  this  and  the  Bluff  Loam  into  sections. 

1146.  The  general  character  of  the  formation,  and  its  rela- 
tions to  other  groups,  are  exhibited  in  sections  already  given, 
and  to  these  the  reader  is  referred.  (§§  1137,  1138  and  1139.) 
At  Memphis  the  highest  part  of  the  Bluff  is  about  100  feet 
above  low  water.  The  lower  half  of  the  section  at  this  point 
belongs  to  the  Bluff  Gravel,  and  consists  of  alternating  layers 
of  yellow,  orange,  and  white  sands,  containing  towards  its  base, 
more  or  less  gravel.  It  also  contains  a  few  seams  of  whitish 
clay.  At  some  points  also  masses  of  ferruginous  conglomerate 
occur,  as  well  as  thin  plates  and  scrolls  of  red  sandstone.  In  a 
branch  back  from  the  river  a  bed  of  coarse  gravel  was  observed. 


Section  II. 

THE  BLUFF  LOAM.   (12,6.) 

1147.  This,  the  topmost  of  the  Bluff  formations,  is  generally 
a  mass  of  siliceous  loam,  somewhat  calcareous,  and  usually  of  a 
light  ashen  yellowish  or  buff  color,  but  sometimes  lacking  the 
yellow  tinge.  It  is  indistinctly  stratified;  contains  land  and 
fresh  water  shells,  and  frequently  oddly  shaped  calcareous  con- 
cretions. It  has  in  Tennessee,  a  maximum  thickness  of  about 
100  feet,  ranging  generally,  however,  from  30  to  80.  In  the 
Bluff  at  Memphis,  it  is  from  40  to  60  feet  thick,  and  presents  in 
its  lower  part,  along  a  well-marked  horizon,  and  in  a  vertical 
position,  earthy  ferruginous  casts  or  moulds  of  what  may  have 
been  the  long  tapering  tap-roots  of  some  tree. 

1148.  The  Loam  rests  directly  upon  the  Bluff  Gravel,  and  its 
range  and  extent  are  shown  upon  the  Map  by  the  spaces  in- 

Sig.  28.    Vol.  1, 
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eluded  within  the  dotted  lines  representing  the  outcrops  of  the 
Gravel.  Its  eastern  limit,  like  the  eastern  outcrop  of  the  un- 
derlying bed, is  with  difficulty  defined;  bothalike  are  given  ap> 
proximately. 

See  also  sections  in  §§  1137, 1138  and  1139. 

1149.  This  formation  is  seen  to  underlie  large  parts  of  the 
following  counties,  the  first  tier  east  of  the  Mississippi  Eiver  : 
Shelby,  Tipton,  Lauderdale,  Dyer  and  Obion.  Its  agricultural 
features  are  interesting  and  important;  they  have  been  spoken 
of  in  §  287,  to  which  the  reader  is  referred. 

1150.  The  following  species  of  shells  have  been  collected 
from  this  formation : 

!•  Helix  appreata^  Memphis.  6.  PlanorbU  biearinatuif  Memphis. 

2.  H.  Mrntkh  **  7.  C^cku^  sp.?  « 

8.  H.  monodon,  "  8.  Amnieola  lapidaria,  " 

4.  H.  toUtaria,  Dyer  County.  9.  Lymnea,  sp.?  " 

5.  IT.  pro/undOf  Hickman,  Ky.  10.  Suceine€L^  sp.?  " 

1151.  Dr.  Wyman  has  published  a  "Notice  of  Fossil  Bones 
from  the  neighborhood  of  Memphis,"  which  he  states  are  rep- 
resentatives of  the  genera  Mastodon^  Megalonyx^  Castor  and 
CastoroideSy  and  that  they  are  "from,  as  is  supposed,  the  dilu- 
vium of  the  Mississippi."*  The  geological  position,  as  given 
here,  is  very  indefinite.  I  think  it,  however,  more  than  probable 
that  the  bones  come  from  the  Bluff  Loam. 


Section  III. 

ORE-REGION  GRAVEL.  (n,a.) 

1152.  It  would  have  been  better,  perhaps,  if  this  description  bad  been 
placed  as  an  Appendix  after  that  of  the  Bluff  Gravel.  The  age  of  this  for- 
mation is  only  known  approximately.  It  is  certainly  of  later  date  than 
the  Cretaceous  beds  in  the  Western   Valley .t    (Page   104.)    It  may  b 

•  Aroer.  Jour,  Sci.,  [2,]  X,  60. 

\  At  no  point  in  Tennessee  have  I  seen  Grayel  running  under  the  Cretaceous  beds. 
In  northeastern  Mississippi  I  have  obserTed  some  doubtftil  evidences  of  this.  Should 
such  beds  be  found,  it  will  roalce  the  Gravel  of  different  ages.  In  the  latter  case,  a  por* 
tion  of  the  deposits  might  be  the  remains  of  the  ancient  shingle  of  the  Cretaceous  sea, 
or  estuary.  So  far,  however,  as  my  observations  have  extended,  I  am  compelled  to  re- 
fer all  the  deposits,  in  Tennessee  at  least,  to  the  same  epoch. 
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synchronous  with  the  Gravel  of  the  Bluff;  but  of  this  I  have  no  satisfac- 
tory proof.     The  formation  is  not  indicated  upon  the  Map. 

1153.  This  is  a  wide-spreading,  superficial  formation.  It  is 
most  conspicuous  in  the  Western  Valley;  but  its  pebbles,  some- 
times in  considerable  beds,  sometimes  thinly  strewed  over  the 
surface,  are  found  on  nearly  all  the  high  ridges  lying  between 
the  Western  Valley  and  the  Central  Basin;  they  occur,  as  will 
be  seen,  at  the  ore-banks,  and  are  often  a  part  of  the  matrix  in 
which  the  ore  is  found. 

1154.  This  gravel  formation  is  by  no  means  continuous.  It 
occurs  in  patches,  or  detached  beds,  depending  much,  in  this 
respect,  upon  the  nature  of  the  surface  on  which  it  rests,  and 
upon  the  extent  to  which  it  has  been  denuded.  The  beds,  how- 
ever, in  the  Western  Valley  especially,  cover  locally  large  areas, 
the  observer  traveling  upon  them  without  a  break  for  many 
miles.  Their  thickness  is  not  great,  rarely  exceeding  fifty  or 
sixty  feet,  and  being  generally  much  less. 

The  gravel  beds  overlying  the  Coffee  Sand,  and  forming  the 
cap  strata  in  the  sections  taken  at  Pittsburg  and  Coffee  Land- 
ings, and  given  on  previous  pages,  belong  to  this  formation. 

1155.  The  material  of  the  formation  was  doubtless  deposited 
after  the  Valley  of  the  Tennessee  had  received,  for  the  most 
part,  its  present  general  form.  Its  beds  are  found  upon  the 
bluffs  of  the  river,  upon  the  uplands  back  of  the  bottoms,  on 
the  western  as  well  as  the  eastern  side.  Its  extension  west- 
ward is  eight  or  ten  miles.  In  a  northerly  and  southerly  di- 
rection, it  skirts  the  river  on  both  sides,  from  Alabama  and  Mis- 
sissippi to  the  Kentucky  line. 

1156.  The  materials  of  the  formation  are  water-worn  siliceous 
pebbles,  with  more  or  less  sand,  the  latter,  however,  not  promi- 
nent. The  pebbles  have  been  derived  mostly  from  Carbonif- 
erous rocks.  The  worn  pebbles  are  sometimes  locally  mingled 
with  angular  cherty  fragments;  but  in  such  cases  the  beds  are 
in  the  vicinity  of  Paleozoic  rocks,  the  known  source  of  the  an. 
gular  chert.  Not  unfrequently  masses  of  the  gravel  may  be 
seen  cemented,  usually  by  oxyd  of  iron,  into  heavy  blocks  of 
coarse  conglomerate.     At  the  iron-ore  banks,  sections  present 
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mingled  masses  of  worn  pebbles,  angular  chert,  and  limonite, 
in  irregular  forms  and  in  "  pots,"  the  masses  occasionally  ce- 
.mented  into  solid  blocks. 

1157.  The  Western  Iron  Region  may  be  noticed  here,  as  its 
ores  are  often  associated  with  ihe  gravel  of  this  formation,  and 
may  be,  as  already  suggested,  of  the  same  age.    (§  910.) 

This  is  a  large  belt  of  the  State  in  which  "banks,'*  or  accu- 
mulations of  iron-ore,  occur  at  intervals.  The  area  includes, 
in  Tennessee,  all  or  parte  of  the  following  counties:  Lawrence, 
Wayne,  Hardin,  Lewis,  Perry,  Decatur,  Hickman,  Humphreys, 
Benton,  Dickson,  Montgomery  and  Stewart.  It  also  extends 
further  north  into  Kentucky.  Over  this  whole  region  more  or 
less  ore  occurs.  At  certain  centres^  which  are  called  banks'  it  is 
found  accumulated  in  deposits,  many  of  which  are  of  great  ex- 
tent and  highly  valuable. 

1158.  The  banks  generally  have  a  high  position,  being  lo- 
cated, with  rare  exceptions,  on  the  tops  or  edges,  of  the  plateau- 
ridges,  which,  in  good  part,  make  up  this  section  of  the  State. 
To  appreciate  their  geological  relations,  it  must  be  recollected 
that  these  ridges  are  capped  with  the  leached  remains,  the  de- 
bris of  the  strata  of  the  Siliceous  Group,  consisting  of  angular 
fragments  of  half-decomposed,  and  often  bleached,  chert,  and 
of  soft  sandstones,  imbedded  in  clay,  with  which  there  is  often 
more  or  less  sand.  To  this,  matter  is  very  frequently  added 
above  the  water- worn  gravel  of  the  formation  just  described. 
Among  the  cherty  masses,  specimens  of  Lithostrotion  Cana- 
denscy  and  other  fossils,  are  often  found.  (Compare  §§  888,  889 
and  910-912. 

1159.  This  bed  of  debris  is  from  a  few  feet  to  100  feet  in 
thickness,  and  has  no  special  stratification,  excepting  that  here 
and  there  traces  of  the  original  bedding  are  left.  In  this  bed, 
as  a  matrix,  the  iron  ore,  at  certain  centres,  as  stated,  has  accu- 
mulated and  given  us  the  "banks." 

1160.  The  ore  is  Limonite,*    Its  source,  I  am  inclined  tobe- 

*  There  is  but  one  exception  to  this,  and  that  is  found  in  the  Red  Ore  Bank  of  Ma- 
rion Furnace,  near  Clifton,  in  Wajme  County,  which  is  mostly  Hematite,  The  ore  oc- 
curs here  in  irregular  layers,  and  presents  features  different  from  those  of  the  other 
banks. 
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lieve,  as  I  have  already  stated,  (§§  888  and  912,)  has  been  the 
ferruginous  chert  of  the  Lithostrotion  Bed. 

1161.  It  occurs  in  irregular  lumps  or  in  hollow  concretions 
called  "pots,"  scattered  through  the  matrix.  These  are  often 
amassed  in  bodies  of  greater  or  less  size,  which  present  fre- 
quently the  appearance  of  very  iiTegular  veins  winding 
through  the  bank  in  different  directions,  and  then  again  are 
mere  shapeless  masses.  These  bodies  are  often  congeries  of 
small  pots;  but  sometimes  have  an  open,  spongy,  or  *'honey- 
corab"  structure  throughout.  The  ore  masses,  both  large  and 
small,  not  unusually  contain  imbedded  fragments  of  chert,  from 
the  size  of  a  L^ain  of  corn  to  that  of  a  man's  head,  or  larger. 

The  principal  varieties  of  ore  are  the  compact^  ^^honey-comb,'^ 
pot,  and  pipe  ores  and  ochre.  The  first  three  are  common,  and 
are  found  at  nearly  all  the  banks.  "Pots"  often  occur,  filled 
with  decomposing  chert,  frequently  with  water,  and  a  few  have 
been  observed  enclosing  splendid  crystals  of  selenite.  I  have 
one  in  my  cabinet  enclosing  a  specimen  of  Lithostrotion  Cana- 
dense.  The  pots  vary  in  size  from  that  of  an  orange,  or 
smaller,  to  rough  hollow  spheres  two  feet*  in  diameter.  Pipe 
ore,  in  workable  quantity,  occurs  at  some  localities  in  Stewart 
County. 

1162.  It  is  difficult  to  determine  how  much  of  the  mass  of 
matter  in  any  one  bank  is  ore.  The  banks  differ  very  much  in 
richness.  It  may  be  near  the  truth  to  say,  that  the  best  of  them 
afford  on  an  average  from  one  fourth  to  one  third  ore  out  of  the 
material  removed.  The  mode  of  occurrence  of  the  ore  in  the 
banks  is  very  irregular.  It  is  found  aggregated  in  bunches,  or 
pockets,  in  irregular  veins  or  beds,  and  columns,  imbedded  in, 
or  traversing  the  matrix  in  different  directions.  These  are  of 
all  dimensions  up  to  masses  twenty  or  more  feet  through.  Or 
it  occurs  in  isolated  lumps  of  small  size,  scattered  through  the 
matrix.  The  large  masses  sometimes  supply  scores  of  tons  of 
ore  before  they  run  out.  In  the  excavations  a  mass  is  struck 
and  followed  until  it  disappears,  when  another  is  sought  for. 
In  a  following  chapter,  other  facts  with  reference  to  this  iron 
region  will  be  given. 

I  omitted  to  state  in  the  proper  place,  that  it  is  a  rare  circumstance  to 
meet  with  beds  of  gravel  or  sand  outside  of  the  reach  of  the  water  cour- 
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aes  in  the  Central  Basin.  In  Wilson  County,  however,  a  belt  of  Band  and 
gravel  of  this  kind,  several  miles  in  length,  lies  betwt>en  Lebanon  and  the 
Cumberland  Biver.  From  one  point  of  this,  Lebanon  is  supplied  with 
sand  for  building  purposes. 


Section  IV, 

THE    EASTERN     GRAVEL;     RIVER    BOTTOMS    AND    ALLU- 

VIAL  BEDS. 

1163.  A.  The  Eastern  Oravel. — As  in  the  western  part  of 
the  State  the  Tennessee  River  is  bordered  with  gravel  on  high 
points,  so  in  the  Valleyof  East  Tennessee,  nearly  all  the  rivers, 
and  especially  those  that  flow  into  the  State  through  the  gaps 
of  the  Unaka  Chain,  (§6,)  have  belts  of  similar  material  skirt- 
ing them.  Approaching  within  two  or  three  miles  of  these 
rivers,  the  traveler  very  often  meets  with  coarse  gravel,  (coar- 
ser than  that  of  the  Ore-Region  Gravel,)  on  the  ridges,  and 
often  at  a  height  of  300  or  400  feet  above  the  level  of  the 
streams.  The  appearance  of  such  material  has  more  than  once 
been  to  the  writer  the  first  intimation  of  the  proximity  of  a 
river. 

1164.  These  pebbles,  of  all  sizes  below  that  of  a  man's  head, 
have  doubtless  been  brought  from  the  TJnakas,  and  from  the 
mountains  in  North  Carolina.  Some  of  them  are  from  Chil- 
howee  Sandstone  mountains,  (§§  479-485,)  and  show  the  char- 
acteristic Scolithus-rods.  They  are  found  back  from  the  rivers, 
as  far  as  from  one  to  three  or  four  miles.  The  fact  is  an  inter- 
esting one,  but  I  do  not  propose,  at  present,  to  inquire  how  or 
when  they  got  there,  or,  as  to  what  changes  have  occurred 
since  that  time. 

1164.  B.  Biver  Bottoms,  and  Alluvial  Beds, — From  an  agri- 
cultural point  of  view,  the  river  bottoms  are  full  of  interest. 
They  contribute  to  the  State  many  thousands  of  acres  of  first 
class  lands.  Many  of  them  have  one  drawback,  and  that  is 
their  exposure  to  overflow  j  but  many  of  them  are  above  ordi- 
nary high-water  mark,  and  most  of  those  that  are  not,  are  free 
from  water  the  greater  part  of  the  year,  and  permit  of  the 
raising  of  splendid  crops  of  corn. 

.jlS  yet  but  little  attention  has   been  given   to  the  geology 
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of  our  riiier  beds,  and  alluvial  bottoms.     This  remains  to  be 
done. 

By  far  the  most  important  alluvial  area  in  Tennessee,  is  the 
Mississippi  Bottom.  The  topographical  features  of  this  area 
have  been  given  in  the  First  Part  of  the  Eeport,  (page  119,) 
and  to  this  the  reader  is  referred. 


Supplement  to  Siliceous  Group.    (Page33S.) 

1165.  In  1866,  Dr.  A.  Winchell,  of  Ann  Arbor,  Michigan, 
and  myself,  agreed  to  prepare,  jointly,  a  paper  on  the  Siliceous 
Group.  With  a  view  to  this,  I  was  to  put  into  his  hands  such 
species  as  I  might  have,  or  might  collect,  for  examination  and 
comparison.  The  same  year  I  discovered  what  was,  to  me,  a 
new  faunttj  and  one  that  interested  me  much,  and  to  which,  as 
well  as  to  the  calcareo-siliceous,  fetid  shale  in  which  the  species 
occur,  I  have  referred  in  §§  883  and  884.  A  series  of  the  fos- 
sils of  this  fauna,  as  well  as  others,  from  the  base  of  the  Sili- 
ceous Group,  was  sent  to  Dr.  Winchell. 

1166.  After  this,  both  of  us  being  much  engaged  in  other 
matters,  nothing  was  done  towards  the  carrying  out  of  our 
mutual  project,  excepting  that  the  fossils  from  near  Manches- 
ter, and  the  Orthis,  from  White's  Creek,  were  examined,  and 
the  results  communicated  to  me.  But  so  far  as  the  others 
were  concerned,  nothing  was  done  with  them  until  within  a 
few  weeks  ;  and  since  the  section  on  the  Siliceous  Group  has 
been  in  print,  I  have  received  the  following  paper. 

1167.  It  will  be  seen  that  Dr.  Winchell  has  described  a  num- 
ber of  species.  This  was  done  in  accordance  with  my  wish. 
It  is  to  be  noted,  that  he  makes  the  shale  of  the  age  of  the 
Kinderhook  Formation  of  the  northwestern  States.  This,  to 
my  mind,  makes  the  Kinderhook  Carboniferous;  for  it  does  ap- 
pear to  mo,  that  the  fetid  (fragrant)  shale  is  inseparably  con- 
nected with  the  main  mass  of  the  ^^Frotean  Member'^  Of  this, 
however,  more  hereafter. 
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Notes  on  Fossils  from   Tennessee,  collected  from  Strata  imue- 

DIATELT   OVERLYINO  THE   BlACK    ShALE,    AND   TRANSMITTED  FOR  EX- 
AMINATION BT  Dr.  J.  M.  Safford. 

These  fossils,  bo  far  as  I  know,  are  the  only  cues  which  have  been  dis- 
covered in  Tennessee,  in  strata  immediat^ely  above  the  Black  Shale;  and  I 
entered  upon  the  stuiy  of  them  with  a  great  degree  of  interest.  This  in- 
terest had  been  enhanced  by  the  opportunity  of  making  per8onal  examina- 
tions in  Tennessee,  in  the  winter  and  spring  of  1866,  along  a  line  from 
Nashville,  through  Lebanon  and  Sparta,  to  the  Cumberland  Table-land, 
On  this  tour,  I  was  enabled  to  verify  the  statements  made  in  the  "Geologi- 
cal Reconnoisance  of  Tennessee,"  and  in  Part  First  of  "The  G^eology  of 
Tennessee,"  in  reference  to  the  physical  geography  and  geology  of  a 
remarkable  portion  of  the  earth's  surface.  I  satisfied  myself  then,  and  so 
announced  in  a  Beport,  which  I  afterwards  made  to  a  private  company, 
that  I  he  ^'Siliceous  Group"  is,  strictly,  the  prolongation  of  the  ''Knob 
Formation,"  of  Kentucky  and  Indiana,  and  that  it  corresponds  to  some  of 
the  lower  members  of  the  Mountain  Limestone  series  of  America.  It  was 
still  more  apparent,  that  the  St.  Louis  Limestone,  in  a  siliceous  condition,  is 
spread  out  over  most  of  the  '^Highland  Kim"  on  the  northern  and  eastern 
sides  of  the  "Central  Basin;"  while  the  great  mass  of  Limestone  beneath 
the  "False  Coal  Measures"  of  the  Cumberland  Table-land,  is  the  Kas- 
kaskia. 

The  fossils  which  I  have  now  submitted  to  a  careful  investigation,  were 
obtained  fk'om  three  different  localities  on  the  borders  of  the  Highland 
Eim — one  upon  the  eastern  border  of  the  Central  Basin,  one  upon  the 
northern,  and  one  upon  the  western.  Their  stratigraphical  position  in 
each  case,  is  such,  that  their  identification  must  determine  the  age  of  the 
formation  reposing  directly  upon  the  Black  Shale.  The  fossils  from  the 
eastern  and  northern  borders  are: 

1.  Spiri/era  Logantf*  Hall,  a  Keokuk  Limestone  species. 

2.  Producta  aemireticulata^  Martin,  sp.,  which  ranges  through  the  Carbon- 
iferous rocks. 

3.  OrihU  Micheliniy  L'Eveille,  also  a  Carboniferous  species,  and  found  in 
the  "Knobs"  of  Kentucky. 

Higher  up  in  the  Siliceous  Group,  I  have  heretofore  identified  Rhyneho- 
nella  VemeuHana^  a  Chester  Limestone  species;  and  still  higher,  numerous 
species  of  the  St.  Louis  Limestone,  such  as  Lithostrolion  Canadense,  Froduc- 
ta  aemireticulata,  Streptorkynehus  umbraculum,  Spirtfera  Keokuk^  Yar.,  and 
S.  perinflataf 

It  is  probable,  therefore,  that,  in  these  portions  of  the  State,  the  Siliceous 
Group  embraces  representations  of  the  Keokuk,  Chester  and  St.  Louis 
Limestones. 

*■  Better  specimens  than  those  in  the  hands  of  Dr.  Winchell  show  this,  in  my  opin- 
ion, to  be  S.  imbrex  of  the  Burtington  Limestone,    See  page  342.— Safford. 
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Greatly  to  my  surprise,  the  collection  of  fossils  from  Hickman  and 
Maury  counties,  on  the  western  side  of  the  "Highland  Rim/'  discloses  the 
existence  of  a  formation  hitherto  unknown  in  Tennessee — the  representa- 
tive of  the  Kinderhook  Group,  of  Illinois,  and  its  equivalents.  The  fol- 
lowing identifications  have  been  made: 

1.  Spirifera  hirial  White  and  Whitfield,  from  the  Yellow  Sandstones  of 
Iowa. 

2.  Rhynchonella  SagerianOy  Win.,  irom  the  Marshall  Group,  of  Michigan 
and  Ohio. 

8.  Choneiet  muUieoata,  Win.,  from  the  Yellow  Sandstones  of  Iowa. 

4.  Choruies  pulchellaf  Win.,  from  the  Marshall  Group,  of  Michigan  and 
Ohio 

5.  Producta  concentrica,  Hall,  from  the  Yellow  Sandstones  of  Iowa,  and 
the  same  horizon  in  Michigan,  Ohio  and  Indiana. 

6.  Choneiet  FUcheri^  Nor.  and  Prat.,  from  the  Yellow  Sandstones  of 
Iowa, 

7.  Lingula  subspatulataf  Meek  and  Wor.,  from  the  Black  Slate,  of  Illi- 
nois, and  a  black  shale  embraced  in  the  Waverly,  of  Ohio. 

8   Zapkreniia  Idaf  Win.,  from  the  Bockford  Goniatite  Beds. 

9.  Conularia  hyblU^  White,  from  the  Yellow  Sandstones  of  Iowa. 

10.  Leda  bellistriataf  Stevens,  from  the  Marshall  Group,  of  Michigan. 

11.  Solen  acalpriformitj  Win.,  from  the  Marshall  Group,  of  Michigan. 

This  is  a  list  of  identification?  from  a  collection  of  18  species;  of  which 
two  others  are  more  doubtfully  identified  with  known  species.  Unexpect- 
ed as  this  result  may  be,  and  questionable  as  two  or  three  of  the  identifi- 
cations may  be,  I  feel  constrained  to  state,  that  the  indications  of  a  ma- 
jority of  the  specimens  point  conclusively  to  the  existence  in  Tennessee,  of 
a  feeble  representation  of  those  beds  in  the  horizon  of  the  Marshall  group, 
whose  geological  age  has  been  the  subject  of  so  much  discussion. 

On  studying  the  matrix  in  which  these  fossils  are  imbedded,  I  find  that 
those  marked  *'c,"  are  from  a  rock  almost  identical  with  the  yellowish- 
brown,  calcareo-argillaceous  beds  of  Bockford,  Ind.,  (not  the  limestone  in 
which  the  Goniatites  are  imbedded,)  while  those  marked  **b,"  are  from 
calcareo-silictious  shales  extremely  similar  to  those  of  the  Kinderhook  group 
in  southern  Illinois,  and  finally,  those  marked  **a,"  are  from  dark  bitumi- 
nous shales  identical  with  those  embraced  in  the  Waverly  of  Ohio,  at  va- 
rious places,  and  at  Vanceburg,  Ky. 

The  siliceous  shales  of  the  Kinderhook  group  of  Illinois,  reach  to  the 
southern  extremity  of  the  State.  It  is  not  at  all  improbable  that  they 
should  extend  along  the  western  border  of  the  Carboniferous  area  across 
the  narrow  end  of  Kentucky,  into  Tennessee.  It  may  be  pronounced 
probable  that  some  representation  of  this  formation  will  yet  be  traced 
from  the  eastern  border  of  the  Carboniferous  area  in  Indiana,  southward 
into  central  and  southern  Kentucky. 


" 
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I  append  a  more  particular  notice  of  the  fossils  embraced  in  these  inves- 
tigations, including  diagnoses  of  four,  which  seem  to  be  undescribed  species: 

Notes  on  the  Species. 

1.  Fossils  from  near  Manchester^  Cannon  County ^  Tennessee^  ^^immediately 
above  the  Black  ShaleJ* 

I.  Spirifera  Loqani?*  Hall,  lo.  €kol.  Bep.,p.  647,  pi.  xz,  fig.  7,  and 
xzi,  figs  l.a,  b,  and  2. 

The  collection  embraces  eight  siUdfied  specimens  of  a  large  Spirifera, 
which  nearly  agrees  with  specimens  of  this  species  from  above  Alton,  111., 
and  above  St.  Genevieve,  Mo.  They  are,  however,  of  smaller  size— the 
largest  measuring  three  inches  along  the  hinge  line. 

2.  PRODUCTA  BEMIRBTICULATA,   Martin,  sp. 

Four  specimens  of  a- Producta  agreeing  in  all  respects  with  forms  usually 
referred,  in  this  country,  to  the  above  species.  I  have  collected  this  spe- 
cies throughout  the  north-western  States,  in  the  horizon  of  the  Marshall 
group,  and  thence  through  the  Mountain  Limestone,  into  the  Coal  Meas- 
ures. 

8.  Zaphrentis  Gannonsnbib,  n.  sp. 

Coral  strongly  curved,  having  the  diameter  of  the  cup,  to  the  length 
along  the  outside  of  the  curvature,  as  1  to  3.  Exterior  somewhat  smooth, 
impressed  by  numerous  medium-sized  wrinkles  of  growth.  Fossette  nar- 
row and  deep.  Number  of  lamellie,  28,  in  seven  groups — besides  the  three 
in  the  fossette.  The  group  on  each  side  of  the  fossette  con  tains  6  lamellse; 
next  is  a  pair  of  groups,  each  with  3  lamellie,  then  a  pair,  each  with  4  1am- 
ellsB,  and  lastly  an  azygos  group,  with  8  or  4  lamellss.  The  lamell»  are 
not  perceptibly  twisted  toward  the  center. 

This  species  approaches  nearest  to  an  undescribed  Zaphrentis  from  the 
Keokuk  Limestone,  near  Burlington,  lo.;  but  the  latter  species,  besides  be- 
ing somewhat  larger,  is  much  more  tapering  below,  less  strongly  curved, 
and  has  a  deeper  cup.  It  agrees  nearly  as  well  with  Z.  eUiptica^  white, 
which  has  an  elliptic  transverse  section  instead  of  a  circular  one. 

II.  A  Fossil  from  White's  Greeks  Davidson  County^  Tennessee^  found  thfee 
feet  above  the  Black  Shale, 

4.  Orthis  Michelini,  L'Eveille. 

This  Orthis  is  absolutely  identical  ^with  forms  from  the  Carboniferous 
rocks  of  the  north-west,  which  have  been  generally  referred  to  0.  Miehs" 
lini — though,  sometimes  to  0.  Vanuxemij  Hall,  a  closely  related  species. 
It  is  said  by  Prof.  Saffbrd  to  occur  in  the  "Knobs,"  near  Louisville,  Ky. 

III.  Fossils  from  ^^shalesjust  above  the  Black  ShaUy  in  Hickman  County^ 
and  the  adjoining  edge  qf  Maury  County^   Tennessee" 

6.  Spirifera  birta?  White  and  Whitefield,  Proc.  Bos.,  Soc.  Nat. 
Hist.     [Labeled  4.b.] 

The  single  specimen  referred  to  this  species,  is  considerably  larger  than 
*8«e  Note  on  page  440. 
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fipecimens  from  Burlington,  Iowa,  the  typical  locality ;  and  perhaps,  the 

area  is  a  little  more  extended  latterly,  but  I  can  scarcely  doubt  that  the 
species  is  the  same. 

Types  from  the  "Yellow  Sandstone,"  Burlington,  Iowa. 

6.  Rhtnchonella  Sageriana,  Win.,  Froc.  Acad.  Nat.  Sci.,  Phil., 
Sep.,  1862,  p.  407.    [Labeled  1,  and  la,  and  6a.] 

Six  specimens,  showing  both  valves,  and  agreeing  well  with  this  species. 
R.  Sageriana  has  a  wide  geographical  distribution,  being  hitherto  known  by 
me  in  remote  parts  of  Michigan,  and  from  Medina,  Trumbull,  Cuyahoga, 
Summit,  Knox  and  Licking  Counties,  Ohio. 

Types  from  the  "Marshall  Group,"  Michigan. 

7.  Chonetss  multicosta,  Win.,  Froc.  Acad.  Nat  Sci.,  Phil.,  Jan., 
1863,  p.  5.     [Labeled  8.c  and  8  a.] 

The  two  dorsal  valves  in  the  collection  agree  in  all  respects  with  this 
species,  except  that  the  strisa  are  considerably  more  obscure  than  even  in 
the  typical  specimens,  and  the  exterior  surface  is  minutely  granulated. 

Types  from  the  base  of  the  *'Yellow  Sandstones"  at  Burlington,  lo., 
and  into  the  base  of  the  ^'Burlington  Limestone," 

8.  Chonetes  pulchblla?  Win.,  Froc.  Acad.  Nat.  Sci.,  Phil.,  Sep., 
1862.     [Labeled  6.  c] 

The  single  ventral  valve  of  this  species,  shows  only  the  inside,  and 

hence,  the  nambcr  of  ribs  cannot  be  satisfactorily  ascertained.    There  is 

a  slightly  divergent  spine  at  each  extremity  of  the  hinge-line. 

Types  from  the  Marshall  Group,  of  Michigiin.  This  species  occurs,  also, 
in  the  Waverly,  of  Ohio. 

9.  Froducta  concektrioa.  Hall,  lo.  Greo.  Rep.,  p.  517,  pi.  vii,  fig.  3 ; 
Rep.  N.  Y.  Regents,  p.  180.  See  also,  Winchell  Froo.  Acad.  Nat.  Soi., 
Phil.,  July,  1865,  p.  116.     [Labeled  2.c  and  *2.b.] 

The  agreement  in  this  case  is  all  that  could  be  desired.  The  collection 
contains  one  specimen  showing  both  vaWes,  one  showing  the  ventral,  and 
one,  both  sides  of  the  dorsal  valve. 

Types  from  the  "Yellow  Sandstonei*,'*  Iowa.  This  species  occurs  also  in 
the  same  horizon,  in  Indiana,  and  in  northern  and  southern  Michigan. 

10.  Another  specimen,  marked  2.a,  exhibits  the  exterior  of  a  ventral 
valve  resembling  the  forms  named  P.  Shumardiana,  by  Prof.  Hall,  but 
this  species  is  probably  only  a  form  of  P.  eoncentrica, 

11.  Chonetes  Fischebi,  Norwood  and  Fratten,  Jour.  Acad,  Nat.  Sci., 
Phil.,  [2]  Vol.  Ill,  p.  25,  pi.  ii,  fig.  8.    [Labeled  2  a.] 

A  single  exterior  of  a  central  valve.    The  inner  surface  is  less  finely 

pustulose  than  in  the  Burlington  specimens,   and  the  exterior  is  a  little 
more  distinctly  striate. 
Types  from  the  "Yellow  Sandstones,"  of  Burlington,  Iowa. 

12.  DisciNA  Saffordt,  n.sp.    [Labeled  6,a.] 

Shell  rather  small,  outline  nearly  circular,  but  generally  a  little  flat- 
tened, posteriorly,  and  also  on  each  of  the  postero-lateral  boundaries. 
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Upper  vaWe  rather  depressed-conical,  with  the  beak  midway  }ietween 
the  centre  and  the  posterior  side;  under  surface  presenting  a  faint,  but 
distinct  linear  ridge,  extending  anteriorly  from  the  beak,  one-fourth  the 
diameter  of  the  shell.  Lower  valve  very  depressed  convex,  with  an  npical 
pyriform  indentation,  having  a  blunt  spur  projecting  from  its  broad  ante- 
rior end.  No  perforation  visible.  Exterior  of  both  valves  ornamented  with 
numerous  fine,  unequal,  concentric  striss;  interiors  smooth,  except  the 
faint  vascular  markings  near  the  borders. 

This  curious  species  most  resembles  in  general  appearance,  Diseina  Lo- 
densiSf  Hall,  from  the  Grenesee  Shale;  but  the  pyriform  indentation  of  the 
ventral  valve,  the  finer  exterior  strisB,  and  the  unconspicuous  foramen,  will 
serve  to  distinguish  it. 

13.  LiNGULA  SuBSPATULATA?  Meek  and  Worthen,  111.  Geol.  Rep.,  Vol. 
Ill,  p.  487,  pi,  xiii,  fig.  1.     [Labeled  6.o.] 

The  single  specimen,  showing  inside  of  (apparently)  the  ventral  valve, 
is  not  over  one-third  the  length  of  the  specimen  figured  in  the  Illinois 
Report;  but  it  otherwise  agrees  with  the  description  in  outline,  markings, 
position  of  the  beak,  and  faint,  radiating  lines  along  the  middle. 

Zr.  subspatulata  was  described  from  the  *'Black  Slate,"  of  Union  County, 
Illinois.  At  Yanceburg,  Kentucky,  and  other  localities  near  the  Ohio 
River,  and  also  in  northern  Ohio,  is  a  black  shale,  embraced  within  the 
Waverly  series,  which  contains  a  small  Lingula  closely  resembling  this 
specimen  from  Tennessee.  If  the  Kentucky  and  Tennessee  specimens  are 
really  L.  subspaiulatcL,  it  is  singular  that  this  species  should  be  found  in  Illi- 
nois, in  a  shale  occupying  a  position  so  much  lower. 

14.  Zaphrentia  Ida?  Win.,  Proc.  Acad.  Nat.  Sci.,  Phil.,  July,  1805.  [La- 
beled ri.b,  12.C.] 

The  three  specimens  in  the  collection  are  all  without  epitheca,  and  lack 
the  profound  wrinkles  of  growth,  which  belong  to  the  types  of  this 
species,  from  Rockford,  Indiana.  They  also  enlarge,  upward,  somewhat 
more  rapidly. 

16.  CoNULARiA  BYBLis,  White,  Proc.  Bos.  Soc.  Nat.  Hist.,  Feb.  1862, 
p.  22.     [Labeled  S.a.] 

I  feel  no  doubt  of  the  identity  of  this  species.  It  possesses  the  small, 
isolated  eminences  or  granulations  ranged  in  a  line  along  the  crests  of  the 
ridges,  which  characterize  well  preserved  specimens  from  Burlington, 
Iowa.*  From  60  to  75  of  these  eminences  may  be  counted  in  the  space 
of  an  inch. 

Types  from  the  ''Tellow  Sandstones,"  Burlington,  Iowa. 

16.  Leda  bbllistbiata?  Stevens,  Amer.  Jour.  Sci.  [2]  Vol.  xxv,  p. 
261.    [Labeled  lO.a.] 

•  Dr.  White  does  not  mention  these,  and  only  says :  "Spaces  between  the  ridges 
finely  creiiulate."  This  rondition  appears  on  woin  specimens.  Compare  with  this,  C 
Gez-ri/Zci,  d*Arch.  et  Vemeuil,  Mem.  Foss.  Rhen.  Prov.  in  Trans.  Geol.  Soc,  Lond., 
Vol.  VI,  p.  351. 
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These  five  specimens  are  thus  referred  solely  on  account  of  external 
resemblances.  The  Tennessee  specimens  are  a  little  over  an  inch  in  length, 
but  do  not,  in  this,  exceed  specimens  from  Michigan.  At  the  same  time, 
no  indication  of  hinge  structure  has  been  observed ;  and  the  shell  peems  to 
have  been  thinner  than  usual,  for  species  of  this  family.  Should  further 
discovery  demonstrate  that  these  specimens  do  not  belong  to  Leda,  they 
will  probably  fall  into  the  genus  Sedgvsiekia ;  but  I  do  not  consider  it  allow- 
able, to  propose  a  specific  name  to  be  based  on  the  discoveries  of  some  fu- 
ture investigator. 

Types  from  the  Marshall  Group,  Battle  Creek,  Michigan. 

17.  SoLEN  scALPRiroRMis,  Win.  Proc.  Acad.  Nat.  Sci.,  Phil.,  Sep.  1862, 
p.  423.     [Labeled  9.a.] 

Shell,  like  the  foregoing,  unusually  thin  and  delicate. 
Types  from  the  Marshall  Group,  Marshall,  Michigan. 

18.  Pleurotomakia  Hickmanensis,  n.  sp.      [Labeled  7.a.] 
Globose  shells  in  an  incomplete  state  of  preservation,  showing  regularly 

convex  whorls,  ornamented  with  numerous  delicately  raised  and  finely 
beaded  revolving  strise,  and  a  well  defined  band  without  distinct  carina. 
The  strisa  limiting  the  band  are  not  beaded,  but  all  the  others  on  both  sides 
bear  50  to  60  granulations  to  the.  inch.  The  strisa  are  quite  unequal  in 
number  and  distribution,  since  they  increase  by  implantation,  with  the 
growth  of  the  shell.  The  base  of  the  shell  is  about  an  inch  in  diameter, 
and  seems  to  be  perforated  by  a  small  umbilicus. 

I  am  unacquainted  with  any  species,  in  any  formation,  which  presents 
the  above  combination  of  characters. 

19.  Phillipsia  Tennesseknsis,  n.  sp.  [Labeled  IS.b,  I3.c.]. 
Glabella  prominent,  indented  by  a  small,  round,  depressed,  postero-late- 

ral  lobe,  and  isolated  by  a  deep  occipital  furrow,  from  a  prominent  occipi- 
tal ring  which  extends,  narrowing  in  width  and  curving  backwards,  en- 
tirely across  the  border,  fading  out  toward  the  short,  acute,  genal  angle. 
Border  concave,  bounded  by  a  prominent  ridge,  outside  of  which  is  a  line- 
ar groove  limited  peripherally  by  a  sharply  elevated,  delicate  linear  mar- 
gin. Surface  of  glabella,  accessory  lobe  and  neck-ring  covered  with  fine, 
unequal  granulations;  a  row  of  granules  along  the  ridge  of  the  border. 
Pygidium  broadly  rounded,  nearly  twice  as  long  as  broad,  apparently 
depressed;  axis  with  8  or  9  rings,  tapering  to  the  posterior  end,  which  is 
somewhat  abruptly  rounded  off,  one  tenth  of  an  inch  from  the  extremity 
of  the  pygidium;  lateral  lobes  with  8  or  9  segments,  becoming  obscure  pos- 
teriorly. Border  about  one  sixteenth  of  an  inch  broad,  marked  on  the 
under  side  by  nine  rigid,  sharply  impressed,  parallel  striae.  Exterior  of  the 
crust  very  finely  and  obscurely  granulated.  Length  about  three  eighths — 
breadth  five  eighths  of  an  inch. 

Other  characters  of  this  species  are  unknown.  It  seems  to  approach 
nearest  to  Phillipsia  articulata.  Hall,  sp.;  (xv.  Rep.,  N.  Y.  Regent",)  from 
the  Waverly  of  Ohio,  but  is  destitute  of  the  anterior  and  middle  furrowsof 
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the  glabella.  Neither  does  the  description  of  that  species  give  the  surface 
characters,  though  comparison  is  made  with  I\^}eiU9  MtMaourienaiSt  Shum., 
fW>m  the  Lithographic  Limestone  of  Mo.,  which  is  granulated  like  this. 
It  differs  from  Proetut  (PhiUipnaf)  elUptiea,  Meek  and  Worthen,  (111.  Oeol. 
Bep ,  Vol.  Ill,  p.  460,  pi.  14,  fig.  8,)  from  the  Kinderhook  Group,  in  the 
characters  of  the  cephalic  border,  in  the  absence  of  glabella  furrows,  and 
in  the  border  of  the  pygidium. 

20.  Has  the  appearance  of  a  minute  Spirifera  peculiarUf  Shum  ,  from 
the  Choutean  limestone,  Mo.,  and  the  Yellow  Sandstones  of  Iowa.  [La- 
beled 5.C  ] 

21.  Resembles  <Sjpirt/i0ra  CTro,  Fleming,  {Amboecelia  gemmula^  McChes- 
ney,  &c.,)  a  carboniferous  species.    [Labeled  2.b.] 

22.  Portion  of  the  test  of  a  crustacean  or  dermal  plate  of  a  fish.  Inde- 
terminable.   [Labeled  11. d.] 

A.  Winch  ELL. 
Univernty  of  Michigan,  Ann  ArboTf  19ih  Marehf  1869. 


PART    THIRD. 


THE  MINERALS  AND  ROCKS  OF  SPECIAL  USE. 


1168.  In  the  Fart  of  the  Report  Just  finished,  the  principal  purpose  has 
been  to  describe  the  structure  and  the  great  rocky  formations  of  the  State, 
(J  815,)  the  notices  of  the  miner  Is,  and  especially  useful  mineral  sub- 
stances, although  in  many  cases  full,  being  subordinate.  In  this  Fart  the 
latter  are  classified,  and  constitute  the  principal  subject.  Much,  however, 
having  been  already  written  that  properly  belongs  here,  this  division  of  the 
Keport  will  be,  to  a  considerable  extent,  an  annotated  index  of  the  minerals 
and  miziTal  substances  already  described.  The  whole  is  an  outline  of  our 
mineral  resources.     There  is  yet  much  filling  up  to  be  done. 

1169.  The  most  important  elements  in  the  mineral  resources 
of  Tennessee  are  iron-ore  and  stone-coal,  and  this  is  as  we  would 
have  it,  for  to  these,  above  all  other  minerals,  are  the  vigor,  the 
thrift,  and  the  wealth  of  civilized  nations  to  be  attributed. 
Oar,  gold,  zinc,  lead,  marble,  petroleum,  and  even  copper,  although 
constituting,  in  the  aggregate,  a  very  important  general  inter- 
est, are  individually  quite  subordinate.  These  have  a  local  in- 
terest. The  copper  mines  have  been  a  rich  boon  to  Polk  County, 
and  neighboring  parts  of  East  Tennessee,  and  have,  moreover, 
contributed  to  the  revenue  of  the  State;  but  the  iron-ore  in- 
volves an  interest  which  is  directly  State- wide,  and  one  which 
has  added,  and  is  adding,  vastly  more  to  the  wealth  of  Tennes- 
see. So  the  stone-coal,  stored  in  a  great  field  that  lies  between 
two  of  the  most  extensive  sections  of  the  State,  that  includes 
parts  of  many  counties  within  its  area^  and  has  an  extent  of 
more  than  5000  square  miles,  is  something  that  we  are  all  in- 
terested in  individually  and  as  citizens. 


448  MINERALS  AND  ROCKS  OF  SPECIAL   USE. 

1170.  It  becomes  us  to  look  to  these  interests,  and  especially  to  the  coal- 
interest,  for  the  development  of  this  is  far  behind  what  it  ought  to  be.  We 
need  not  send  money  to  Kentucky  or  Pittsburg  for  coal.  We  must  have  a 
railroad  across  our  coal  field  and  make  the  very  heart  of  it  accessible. 
Nashville  and  Knoxville  are  the  important  points,  respectively,  of  two 
great  sections  of  the  State,  and  approximately  on  the  same  parallel,  and 
one,  moreover,  north  of  the  middle  of  the  State,  yet  to  pass  from  one  point 
to  the  other,  it  is  necessary  to  go  out  of  the  State  into  Georgia  and  Alabama, 
and  go  round  our  coal-field.  Rather  a  severe  commentary  on  our  enter- 
prise, especially  when  it  is  recollected  that  a  direct  road  would  pay  for  it- 
self in  the  opening  out  of  our  buried  resources.  But  it  is  gratifying  to 
know  that  this  state  of  things  will  soon  be  rectified.  The  Nashville  and 
Chattanooga  Koad  has  done  much,  as  we  have  seen,  (J  993,)  towards  the 
development  of  the  coal  interests  of  Tennessee;  the  Knoxville  and  Ken- 
tucky Road  will  do  much;  but  the  Tennessee  and  Pacific  Road  will  do  more. 


CHAPTER  XYI. 

THE  ORES  AND  METALS. 

11 71.  In  this  chapter  are  considered  the  minerals  used  as  ores,  and  such 
metals  as  occur  native,  like  gold. 

The  chapter  that  follows  will  embrace  minerals  not  used  as  ores,  of 
which  coal  is  an  example,  and  rock-products,  like  marble  and  buhr-stone. 


Section  I.         * 
IRON.     (1.) 

1172.  The  variety  and  the  aggregate  amount  of  iron-ore  in 
Tennessee,  its  excellent  quality,  its  favorable  association  with 
the  necessary  conditions  for  the  economical  manufacture  of 
iron,  place  the  State  among  the  best  as  an  iron-producing  re- 
gion. 

1173.  The  localities  and  outcrops  of  the  iron-ore  of  Tennes- 
see, including  all  its  varieties,  whether  in  local  deposits  or  in 
regular  beds,  are  found  in  three  belts  of  the  State,  which  are 
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qaite  distinct,  and  differ,  more  or  less,  in  geological  and  min- 
eral character.  These  belts^  or  iron  regions,  as  I  shall  call 
them,  are  as  follows: 

(A.)  Thb  Eastern  Ibok-Beoion.  Extends  through  the  State, 
lies  along  with  and  in  front  of  the  Dhaka  Range.    (2^1.) 

(B.)  Thb  DTESTOKB-Bxoioir.     Skirts  the  eastern  base  of   the 
Cumberland  Table-land,  or  of  Waldeu's  Bidge,  from  Vir- 
ginia to  Georgia;  extends  out  laterally  into  the  Valley  of 
East  Tennessee  from  ten  to  twenty  miles;  the  Sequatchee 
and  Elk  Valleys  are  included. 

(C.)  The  Wbstxbn  Ibon-Beoiok.  Occupies  a  belt  of  the  High- 
lands contiguous  to  the  Western  Valley,  ({}  260  to  262,) 
and  a  part  of  this  valley  itself;  the  belt  runs  through  the 
State,  from  Kentucky  to  Alabama. 

A. — The  Eastern  Ibon-Eeqion. 

1174.  This  region  includes  the  counties  of  Johnson,  Car|bep, 
Sullivan,  Washington,  Greene,  Cocke,  Sevier,  Blount,  Monroe, 
Polk,  and  the  eastern  part  of  McMinn,or,  in  other  words,  those 
counties  in  which  the  Unaka  Eange,  with  its  outliers  and  in- 
cluded valleys  and  coves,  is  found.  (§§  41,  and  124-137.)  It 
is  in  these  valleys  and  coves  that  most  of  the  ore-deposits 
occur.  As,  for  example,  in  the  picturesque  valleys  of  John- 
son, in  the  Valley  of  Stony  Creek,  of  Carter,  Bompass  and 
Greasy  CoveS,  of  Washington,  the  coves  of  Greene,  those  back 
of  Chilhowee,  in  Sevier  and  Blount,  and  in  those  back  of  the 
outliers,  in  Monroe,  and  Star's  Mountain  further  south.  The 
valleys  which  skirt  the  outliers  (§  46)  on  the  west  are  to  be  in- 
cluded. In  all  of  these  ore  is  found,  and  is  to  be  looked  for. 
No  doubt  numerous  deposits  remain  to  be  discovered,  notwith- 
standing the  number  known.  Many  of  these  valleys  and  coves 
are  from  ten  to  twenty  miles  long,  and  from  one  to  five  miles 
wide.  Those  in  Johnson  and  Carter,  especially,  are  remarka- 
ble for  their  extent,  and  for  the  numerous  deposits,  or  banks,  of 
ere  occurring  in  them. 

1175.  The  typical  geological  structure  of  many  of  the  iron- 
bearing  valleys  and  coves,  is  illustrated  by  the  diagram  on  page 
202.  The  bottoms  of  the  valleys  are  occupied  generally  by 
variegated  shales  and  slates,  and  magnesian  limestones  of  the 
Knox  Group.    At  many  points  these  rocks  have  been  greatly 

Sig.  29.    Vol.1. 
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leached  or  weathered,  and  have  left  ridges  or  knolls  of  debriSj 
consisting  of  clay,  sand,  chert  and  shaly  fragment,  or  where 
the  rock  is  mainly  limestone,  or  dolomite,  little  else  than  clay. 
In  these  leached  masses  the  ore,  at  certain  places,  has  accumu- 
lated, and  thus  the  banks  have  been  formed.  See,  also,  §§  562 
and  563,  and  compare,  in  addition,  §  1182. 

1176.  In  the  diagram  referred  to,  the  valleys  (A  and  B)  are 
flanked  by  a  sandstone  mountain  on  each  side.  Many  of  the 
iron-bearing  valleys  or  coves,  however,  have  a  mountain  on 
but  one  side.  In  a  few  cases,  extensive  banks,  as  those  in  Sul- 
livan and  one  in  McMinn,  are  entirely  detached  from  the  main 
mountains,  and  sustain  no  particular  relation  to  them.  These 
are  exceptions,  and  are  thrown  into  the  eastern  region  on  ac- 
count of  their  proximity,  and  for  convenience. 

1177.  The  Eastern  Iron-Begion  affords  three  species  of  ore, 
as  follows : 

(1)  lAmonite;  contains,  when  pure,  60  (69.92)  per  cent,  of  metal- 

lic iron;    powder  brownish  or  i^eUow;  by  far  the  most 
abundant  ore. 

(2)  HemaiiU;  has,  when  pure^  70  per  cent,   of  iron;  powder  red; 

includes  two  varieties,  as  follows:  (a)  Bard  Solid  Ore^  and 
(b)  DytiiofUf  or  stratified  ore. 

(8)  MagneUU;  contains,  when  pure,  72  (72.4)  per  cent  of  iron; 
powder  black;  the  richest  and  the  rarest  ore  in  Tennessee. 

1178.  (1.)  Limonite.  This  is  the  great  ore  of  this  Iron-Re- 
gion, and  will  always  be  meant  unless  the  others  are  specified. 
When  pure,  it  consists  of 

Iron, 59.92 

Oxygen, 25.68 

Water, ..14.40 

100.00 

It  never,  therefore,  contains  more  than  59.92  lbs.  of  iron  in 
One  hundred  of  ore.  Practically,  it  never  contains  this  amount, 
owing  to  impurities. 

1179.  In  the  field  before  ns,  it  occirs  both  as  "honeycomb" 
and  hard  solid  ore—occasionally  ingrains,  and  called  shot-ore— 
sometimes  in  ochreous  and  earthy  forms.  It  exists  in  the  banks 
in  masses  of  all  sizes,  from  small  lumps  up  to  blocks  and  beds, 
sometimes  ten  or  fifteen  feet  in  diameter.  It  is  found,  too,  in 
contorted  layers,  from  a  few  inches  to  two  or  three  feet  in  thick- 
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nes8,  partially  stratified  with  seama  of  earthy  matter,  and,  in 
some  cases,  more  or  less  parallel  to  the  irregnlar  sarface  of 
limeatone  rocks  below.  Theoresgenorally  are  excellent,  yield- 
lug  iron  of  first  qaality. 

1180.  The  knolls,  hills  and  ridges,  which  generally  afford  the 
most  important  banks,  though  someof  themareinlowgronnds, 
are  from  fifty  to  two  hnndred  feet  high,  and  often  several 
miles  long.  The  deposits  occur  npon  these  at  intervals,  and 
sometimes  the  ore  can  be  traced  for  half  a  mile  or  more. 

1181.  Considerable  of  the  superior  ore  of  Johnson,  Carter, 
and  Washington  contains  lead  and  zinc.  The  ore  of  Bompass 
Cove,  in  Washington,  and  that  used  at  Carter's  Furniice,  in  Car- 
ter county,  are  of  this  character.  The  iron  made  ftom  both  is 
excellent.  Often,  after  blowing  out,  several  bnadred  pounds  of 
lead  have  been  obtained  in  the  crevices  of  the  stacks.  The 
Einc  collects  in  a  hard  incrustation  around  the  month  of  the 
furnace. 

1182.  It  iatD  iDterMtingfoct  poioting  to  the  origin  of  the limooiteintheM 
liauki,  that  localitjet  an  met  with  Id  the  coves,  in  which  the  banks  occur, 
where  the  liraeatones  sod  dolomites  contain  diisemiDstad  grains  of  pyriU, 
hlauU  and  gaUaa,  {gatmita.)  Such  is  the  cage  in  Bompass  Covs,  Bad  at  one 
point  the  galena  is  so  abundant  as  to  have  attracted  notice  as  a  "Uad  min«." 
(1 666.)  We  are  led  to  infer  fVom  such  facts  that  the  limonile  of  tfae  ore- 
bonk,  at  another  point  in  this  cove,  and  the  Uad  and  anc  arti  associated 
with  it,  are  oxidised  portiona  of  the  leached  remains  of  limestones,  which, 
like  those  above,  originally  contained  pjrite,  blende  and  galena. 

1183.  The  data  on  hand  are  not  sufficient  for  the  making  out 
of  a  complete  list  of  the  limonite  banks  of  the  Eastern  Iron- 
Begion.  The  deposits  are  very  nnmerouB,  and  there  is  scarcely 
a  cove  or  valley  in  which  note-worthy  accumulations  of  ore  do 
not  occur.  The  most  of  these,  however,  are  of  limited  extent. 
The  number  of  first  class  banks,  that  is  to  say,  deposits  upon 
which  a  furnace,  or  set  of  furnaces,  could  depend  for  an  abun- 
dant supply  of  ore  for  years,  or  such  as  would  justify  the  erec- 
tion of  extensive  works,  will  average,  perhaps,  including  the 
hematite  banks  of  Sullivan,  three  or  four  to  the  county. 

1184.  The  greatcapa  of  timonilt,  or  "gouaa,"  over  the  Ducklown  Copper 
Veins,  ma;  be  enumerated  hers.    The  geological  relations  of  these   mii.-'9t» 
are  different  fWimthosa  of  the  deposits  we  have  discussed,  and  wil]  be 
£smd  to  ander  "Copper. 


t 
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1185.  (2.)  Hematite.  This  includes,  as  stated,  the  Dyestone; 
some  of  its  varieties  are  known  as  Specular  Iron,  It  contains, 
when  pure, 

Iron, - 70 

Oxygen, 30 

100 

Hence,  one  hundred  pounds  of  this  ore  might  afford  seventy 
pounds  of  iron.  In  practice,  however,  as  in  the  case  of  the 
ores  mentioned,  the  maximum  per  centage,  on  account  of  im- 
purities, is  never  reached.  t 

1186.  As  before  stated,  there  are  two  varieties  of  it  in  the 
iron-region  under  consideration. 

(a.)  Hard  Solid  Ore.  I  know  of  but  three  or  four  localities 
of  this  ore  in  Tennessee,  excepting  those  of  the  small  cabinet 
specimens  of  specular  iron  that  ocbasionallj  occur  in  the  older 
formations. 

1187.  The  first  is  the  Cannon  Bank^  seven  miles  from  Eliza- 
bethton,  in  the  valley  of  Stony  Creek.  The  ore  occurs  here  in 
a  regular  and  solid  bed.  It  rests  upon  a  thin  stratum  of  con- 
glomerate, of  pea-like  quartz  pebbles,  while  above  and  below 
the  rocks  are  sandy  slate,  or  shale,  all  having  a  gentle  dip. 
There  is  some  doubt  in  regard  to  its  exact  geological  position. 
See  §  511,  where  also  this  bank  is  noticed.  It  is  worked  at 
Nave's  Forge,  (1856,)  and  yields  a  good  iron. 

1188.  The  other  localities  which  have  come  under  my  obser- 
vation are  in  the  eastern  part  of  Sullivan,  a  mile  or  two  west 
of  the  Holston,  and  near  the  residence  of  Mr.  James  Cowan. 

One,  known  as  the  ^^ Crockett  Bank"  half  a  mile  southwest 
of  Cowan's,  is  an  extensive  bank  or  ridge  of  red  earth,  with 
numerous  small  blocks  of  solid  hematite  scattered  through  it. 
Near  the  surface,  it  is  associated  with  more  or  less  "honey- 
comb" brown  ore.  There  is  another  locality  about  a  mile  and 
a  half  in  the  same  range  to  the  northeast,  not  as  yet  opened, 
which,  from  external  appearances,  promises  to  be  valuable. 

1189.  About  one  and  a  half  miles  northwest  or  north  of  Cow- 
an's, at  the  Sharp  Bankj  is  an  interesting  vein-like  mass  of  the 
same  compact  ore.  This  has  been  noticed  in  §  564.  It  appears 
to  dip  with  the  dolomites  of  the  £nox  Grroup.  It  is  capable 
of  affording  much  good  ore. 
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1190.  The  neighboring  localities,  before  spoken  of,  are  doubt- 
less associated  with  the  same  dolomite.  It  may  be  that  the 
loose  blocks  have  been  derived  from  a  vein  like  the  last,  which 
has  not  yet  been  exposed.  Some  of  the  small  blocks  were  seen 
with  imbedded  crystals  of  quartz. 

At  all  of  these  localities  the  ore  is  moi'e  or  less  magnetic. 
They  have  been  worked  to  considerable  extent  by  the  furnaces 
and  forges  of  Sullivan. 

1191.  These  Sullivan  ores  are  hardly  true  hematite;  they  occupy  rather 
an  'intermediate  position  between  this  and  limonite,  or  are  mixed  ores. 

1192.  (ft.)  Dyestone. — There  is  one  interesting  and  extensive 
deposit  of  this  ore^  which,  on  account  of  its  proximity  to  the 
Unaka  Range,  it  has  been  found  convenient  to  throw  into  this 
iron  region.  Its  character,  however,  connects  it  with  that  next 
to  be  described.  It  is  Hill's  Bank,  in  the  eastern  part  of  Mc- 
Minn.  The  ore  is  a  stratified,  fossiliferoup,  iron-rock.  The 
main  deposit  is  a  third  of  a  mile  or  more  in  length,  and  at  some 
points  fifty  or  sixty  feet  wide.  For  three  or  four  miles,  along 
its  range,  traces  of  the  ore  occur,  and  at  several  points  it  swells 
out  into  other  important  deposits. 

The  ore  is  composed,  in  good  part,  of  flattened  o5litic  or 
rounded  grains,  and  frequently  contains  impressions  of  crinoi- 
dal  buttons.  Owing  to  its  separating  into  small  blocks,  it  is 
sometimes  styled  *^block  ore.''  A  small  bloomary,  five  miles 
distant,  uses  this  ore,  and  makes  good  iron — said  to  be  '^hard 
and  tough." 

The  geological  relations  of  this  bed  are  spoken  of   in  §  657. 

1193.  (3.)  Magnetite, — This  is  also  known  as  Magnetic  Iron 
ore.    When  pure,  its  composition  is: 

Iron, ^ 72.4 

Oxygen, 27.6 

100.0 

One  hundred  pounds  of  pure  ore  contains  therefore  72.4 
pounds  of  iron. 

1194.  Magnetite  is  a  rare  ore  in  Tennessee.  I  only  know  of 
one  locality  affording  it  in  workable  quantity.  A  locality  in 
Cocke  County  is  barely  mentioned  by  Dr.  Troost.  The  first 
referred  to — which  I  have  visited— is  in  Crab  Orchard,  Carter 
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Pounty  (§  389.)  It  is  about  six  or  seven  miles  from  the  summit  of 
the  Boan,  (§  55,)  and  Jies  at  its  base.  The  ore  is  associated 
with  a  greenish  crystalline  mineral,  called  sahlite,  and  occurs 
with  this,  and  with  the  decomposing  gneissoid  rocks  around  it, 
in  irregular  layers,  patches,  and  wedge-shaped  masses,  often 
several  feet  or  yards  in  length.  No  well  determined  vein  has 
been  exposed,  though  the  ore  and  sahlite  are  found  along  a 
certain  range  for  some  distance. 

1195.  The  masses  taken  out  and  used  are  composed  of  grains 
of  ore,  mixed,  more  or  less,  with  quartz,  sahlite  and  other  for- 
eign matter.  This  ore  occurs  in  the  Metamorphic  Group.  (See 
also,  §  414.) 

The  ore  is  worked  at  Hampton^s  bloomary,  near  the  locality, 
and  yields  a  most  excellent  iron.  Several  miles  farther  east, 
in  North  Carolina,  are  the  Cranberry  Iron  Works,  which  makes 
use  of  the  same  kind  of  ore. 

1196.  The  occurrence  of  cabinet  specimens  of  magnetite  in  the  semi- 
metamorphic  strip  in  Union  County,  may  be  mentioned  here.    (See  }  S99.) 

1197.  Previous  to  the  war  there  was  considerable  activity  in 
the  Eastern  Iron  Eegion  in  the  business  of  making  iron.  But 
the  grievous  war  prostrated  all  interests  of  tliis  kind.  How 
far  these  interests  have  been  revived,  how  many  forges  have 
rekindled  their  fires,  how  many  furnaces  are  under  the  blast, 
I  know  not.  It  is  difficult  to  get  reliable  information  as  to 
such  matters  without  traveling  over,  in  person^  most  of  the 
ground,  and  that  has  been  out  of  the  question. 

1198.  As  to  one  county,  however,  Greene^  I  have  partial  infor- 
mation. This  county  has  done  well.  Since  the  war  two  large 
furnaces  have  been  erected  within  its  limits,  and  are  now  in 
operation.  The  following  letter  from  Gen.  E.  L.  Hayes,  do- 
scribes  one  of  them: 

Office  Greene  Countt  Ibof  Co., 

Uayesville,  Tenn.,  Feb.  22,  1869. 
Dr.  J.  M.  Safford, 

State  Oeologuiy  Lebanon^  Tenn.: 

Dear  Sir: — We  submit  the  following  information  in  regard  to  our 

Works,  and  hope  it  may  be  of  service  to  you: 

The  Chreene  (Jaunty  Iron  Company  was  organized  in  the  City  of  Now  York. 

in  September,  1867,  in  oompliance  with  the  laws  of  the  State  of  New  York, 

for  the  purpose  of  making  iron  in  the  State  of  Tennessee,  with  a  capital 

stock  of  one  hundred  thousand  dollars.    The  land  purchased  by  the  Com- 
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pany  oomprises  6,564  acres,  mostly  timbered  mountain  land  lying  in  nearly 
a  southern  direction  from  Greeneville,  and  eleven  miles  distant  from  that 
place,  on  a  small  mountain  stream  known  as  Back  Creek,  a  tributary  of 
the  Nolichucky  River.  The  ore  is  found  in  great  abundance  on  the  right 
bank  of  the  creek,  and  at  the  base  of  the  mountains  known  as  part  of  the 
Smoky  Bange  [Unaka  Range]  which  separates  the  States  of  Tennessee 
and  ]North  Carolina.  The  furnace  erected  by  the  Company  is  double  hot 
blast,  built  of  limestone,  and  said  to  be  one  of  the  finest  in  the  United 
States.  The  capacity  is  from  ten  to  twelve  tons  per  day  of  charcoal  iron. 
The  ore  is  a  brown  hematite,  (limonite,)  yielding  from  40  to  60  per  cent,  of 
tough  gray  iron.  Both  ore  and  charcoal  are  very  accessible  to  the  furnace. 
A  town  has  been  laid  out,  and  named  HayuviJU ;  some  forty  buildings 
have  been  erected;  a  post-office  has  been  established ;  a  school  district  or- 
ganized ;  and  a  school  bouse  and  church  are  in  process  of  erection. 

Very  respectfully,  yours, 

£.  L.  Hatbs,  Supt 

1199.  In  order  that  the  reader  may  know  what  was  once  the 
extent  of  tbe  iron -making  business  in  the  region  under  consid- 
eration^ the  statistics  of  1854  bearing  upon  this  business,  (col- 
lected by  the  author,)  will  be  given.  Similar  statistics  will 
also  be  given  for  the  remaining  iron  regions.  These  will  be 
found  presented  in  the  tables  at  the  end  of  this  section. 

1200.  It  will  be  seen,  by  referring  to  the  tables  that  there 
were,  in  the  Eastern  Iron  Eegion,  in  1854,  nine  furnaces^  and  all 
but  one,  Tellico,  cold  blast;  of  these,  five  were  in  operation  that 
year,  and  produced  1855  tons  of  cast  iron — Tellico  and  Pleas- 
ant Valley  producing  by  far  the  greater  part. 

The  forges  were  much  more  numerous,  thirty-nine  in  all ; 
of  which  thirty -two  were  bloomaries,  and  seven,  refineries ; 
making,  altogether,  in  1854,  912  tons  of  bar-iron,  and  480 
tons  of  blooms. 

In  addition,  the  Eolling  Mill  in  connection  with  Pleasant 
Yalley  Furnace,  is  to  be  noted. 

1201.  We  now  pass  to  the  western  side  of  the  Valley  of  East  Tennessee. 
The  middle  part — that  included  between  the  iron  regions— does  not  afford 
any  very  extensive  banks  of  iron  ore.  Small  deposits  of  limonite,  how* 
ever,  are  very  numerous.  They  can  be  found  upon  most  of  the  cherty 
ridges  of  the  Knox  Limestones.  The  ore  occurs,  within  limited  areas, 
scattered  through  the  soil.  At  some  points,  enough  could  be  obtained  to 
supply  a  bloomery  for  several  years.  No  forges,  however,  nor  furnaoos, 
are  located  in  this  part  of  the  valley. 


456  MINERALS  AND  ROCKS  OF  SPECIAL  USB. 

B. — The  Dyestonb  Eeqion. 

1202.  This  iron  region  differs  from  the  eastern,  in  its  geo- 
graphical position,  in  its  geological  relations,  and  in  its  ores. 

It  occupies  a  belt  of  the  State  skirting  the  base  of  the  Cum- 
berland Table-land,  or  of  Walden*s  ridge,  as  stated  in  §  1173. 
All  of  some  of  the  following  counties,  and  parts  of  the  others, 
are  included  in  its  area  :  Hancock,  Claiborne,  Grainger,  Camp- 
bell, Anderson,  Roane,  Ehea,  Meigs  and  Hamilton.  It  em- 
braces the  Sequatchee  and  the  Elk  Fork  Valleys;  this  places, 
also,  parts  of  Marion,  Sequatchee  and  Bledsoe  counties,  within 
its  area. 

1203.  The  great  ore  of  this  region  is  the  stratified  red  iron- 
stone, called  at  many  points,  dyestone,  being  sometimes  used 
for  dying  purposes.  It  is  a  variety  of  hematite,  as  stated  in 
§  1177.  It  generally  soils  the  fingers  readily.  At  most  points 
the  ore  is  hard  enough  to  be  quarried  out  in  blocks ;  at  others 
it  is  soft,  and  easily  crushed,  as  at  Kimbrough's,  in  Roane 
County.  Sometimes  the  soft  variety  presents  the  appearance 
of  a  true,  scaly,  specular  ore.  The  dyestone  is  further  de- 
scribed in  §  777,  to  which  the  reader  is  referred. 

The  impurities  contained  in  the  dyestone  are  sandy  and  ar- 
gillaceous matters,  and  carbonate  of  lime.  The  presence  of 
the  latter  iS;  in  certain  proportion,  no  defect,  as  it  can  be  made 
to  act  the  part  of  a  flux. 

1204.  The  iron  produced  from  this  ore  is  excellent,  both  the 
pig-metal  of  the  furnaces,  and  the  bars  of  the  bloomaries.  Oc- 
casionally the  bar  inclines  to  be  cotd-shorL 

1205.  In  addition  to  the  dyestone,  limonite  is  found  on  the 
ridges  within  this  iron-region,  under  circumstances  similar  to 
those  mentioned  with  reference  to  the  middle  part  of  the  Yal- 
ley.  The  two  are  sometimes  mixed  in  working,  with  good 
results. 

1206.  In  the  description  of  the  group  or  formation  contain- 
ing the  dyestone  beds,  (page  302,)  the  geological  relations  of 
the  ore  have  been  sufficiently  presented. 

The  ridges,  or  ranges,  called  Dyestone  Ridges^  in  which  the 
ore-beds  occur,  have  also  been  enumerated.  See§784,  andon. 
The  outcrops  of  the  ore-beds  lie  in  the  red  lines  on  the  Map. 
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1207.  The  first  of  these,  the  Mountain  Bidge,  is  one  of  the 
most  important.  (See  §  785.)  The  bed  of  ore  in  this  skirting 
ridge  extends,  with  but  few  interruptions,  from  Yirginia  to 
Georgia,  a  distance  of  nearly  160  miles.  There  are  not  more 
than  three  or  four  interruptions,  averaging  in  length  from  two 
to  three  miles  each;  so  that  in  this  range,  we  have,  what  may 
be  regarded,  as  a  continuous  band  of  ore  150  miles  in  length.* 

Ai  Cumberland  Gap  the  ore  is,  as  stated,  (§  756,)  from  24  to 
30  inches  thick,  and  of  excellent  quality.  I  visited  a  locality 
in  Hoane,  belonging  to  Gen.  G.  L.  Gillespie,  formerly  of  Kings- 
ton, where  the  ore  a|)pear8  to  be  seven  or  eight  feet  in  thick- 
ness, though  no  excavation  had  been  made.  At  other  points 
near  by,  which  could  not  bo  visited  at  the  time,  it  is  said  to  be 
much  thicker.  In  the  southern  part  of  the  State  it  is  less 
heavy.  The  entire  average  thickness  of  the  bed  must  be  at 
least  20  inches ;  perhaps  it  is  more. 

At  numerous  points  its  quantity  is  greatly  increased  by  the 
folding  of  the  strata,  giving  often  three  or  four  parallel  bands 
within  a  few  hundred  yards. 

The  soft  ore  at  Kimbrough's  is  in  this  range. 

1208.  Col.  W.  B.  Gaw,  in  a  Keport  already  referred  to, 
(§  1004,)  has  the  following  notes  on  iron-ore.  The  localities 
refoTcd  to  belong  mainly  to  the  Mountain  Ridge  or  Range, 

<'  The  first  bed  of  ore  upon  our  line,  occurs  in  Hamilton  County, 
across  the  river  from  Chattanooga.  The  beds  are  ft'om  one  to  four  feet 
in  thickness,  and  were  formerly  .worked  by  the  East  Tennessee  Iron  Manu- 
facturing Company,  producing  a  good  quality  of  iron.  Ihe  ore  is  the  dye- 
stone. 

**This  ore  is  found  in  all  the  'valley  ridges'  along  the  entire  length  of 
road,  and  in  close  proximity  to  it,  but  we  will  only  mention  the  points  where 
it  has  been,  or  is  now  worked. 

**The  next  point  where  the  ore  has  been  worked,  is  at  Smith's  Cross  Roads, 

*  In  speaking  of  the  occnrrenoe  of  the  dyestone,  or,  as  it  is  often  called,  the  lenticu- 
lar argillaceous  ore,  I  have  confined  myself  to  Tennessee,  ft  has,  however,  a  wonder- 
ful range  beyond  the  limits  of  this  State.  It  is  a  member  of  the  Clinton  Group,  of  the 
north,  and  reaches  from  Tennessee,  through  Virginia,  Pennsylvania,  into  New  York, 
and  even  into  Canada.  It  has  been  traced  out  over  a  good  part  of  this  entire  range. 
At  numerous  points  in  the  states  mentioned,  it  supplies  furnaces  and  forges  with  ore. 
Southward,  it  reaches  many  miles  into  Alabama,  where  it  finally  disappears  beneath 
more  recent  formations.  This  extent,  considering  that  the  beds  are  very  seldom  more 
than  three  feet  thick,  and  often  but  a  few  inches,  is  truly  wonderftil. 

We  appear  to  have  in  Tennessee  our  fkill  share  of  this  valuable  ore.  So  far  as  we 
have  been  able  to  ascertain,  it  occurs  nowhere  in  beds  thicker  or  more  plentiftil. 
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in  Rhea  County,  where  several  bloomariea  were  in  cperation  some  years 
ago. 
"There  are  two  bloomaries  at  White's  Creek,  in  Boane  County,  the  ore 

used,  being  the  same  as  that  already  mentioned. 

"At  Kimbrough's,  extensive  beds  are  found,  and  a  bloomary  was  worked 
during  the  war. 

"Ore  is  found  in  large  quantities  at  D*Armond*8  Gap,  but  is  not  now 
worked." 

1209.  The  other  Dyestone  Ranges,  with  notices  of  the  beds 
of  ore  included  in  them,  are  described  in  §§  788  to  799,  to  which 
the  reader  is  referred.  The  ore  of  the  Elk  Fork  and  Se- 
qnatchee  valleys  is  mentioned  in  §§  804  to  806. 

1210.  As  in  the  case  of  the  Eastern  Iron-Eegion,  the  facts 
in  reference  to  the  production  of  iron  in  this  region,  in  1854, 
may  be  found  tabulated  at  the  end  of  the  section. 

There  were,  it  will  be  seen,  five  furnaces — two  having  steam 
power  and  hot  blast.  Only  two  were  in  operation  in  1854, 
producing  1168  tons  of  cast  iron.  Of  the  five  furnaces,  two^ 
the  Cumberland,  at  Cumberland  Gap,  and  the  Bluff,  at  Chatta- 
nooga, were  destroyed  during  the  war.  How  it  has  fared 
with  the  others  I  know  not. 

The  forges,  which  were  fifteen  in  number,  were  all  blooma- 
ries, and  produced  in  1854,  257  tons  of  bar-iron. 

APPENDIX. 

1211.  The  Gumberland  Iron-Region. — As  an  Appendix  to  the 
Dyestone  Begion,  I  bring  in  the  Table-land  as  an  iron-field. 
In  the  course  of  my  investigations  I  have  met  with  n-.any 
beds  of  shales  in  the  Coal  Measures,  containing  clay  iron- 
stones. These  are  quite  plentiful  in  the  shales  below  the 
Wheeler  coal,  as  at  Wiley's  Bank,  on  Coal  Creek.  (§  1067.) 
Their  occurrence  is  also  noted  in  many  of  the  sections  given 
in  chapter  XII.    See  pages  372,  373,  396,  &c. 

1212.  The  clay  iron-stone  is  an  ore  quite  different,  in  appear- 
ance and  in  composition,  from  any  worked  at  present  within 
Tennessee. 

It  is  an  impure  carbonate  of  iron.  An  analysis  before  us, 
by  Professor  Eogsrs,  of  one  of  the  best  specimens  found  in 
Pennsylvania,  is,  in  100  parts  of  ore:* 

*0Terman*8  Manufacture  of  Iron;  p.  ao. 
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Protoxyd  of  Iron 68.03 

Carbonic  Acid, 85.17 

Lirae,^ 8.88 

Mngnesia,^ 1.77 

Silica, ^    1.40 

Alumina, 0.63 

Peroxyd  of  Iron, 0.*28 

Bitumen, 8.08 

Water, 1.4l 

100.00 
Throwing  it  into  another  form,  we  have,  in  100  parts: 

Metallic  Iron,.. 41.25 

Oxygen  of  the  Protoxyd  above 11.78 

Carbonic  Acid, 85.17 

Impurities  and  Water,... 11.80 

100.00 

The  befit  ores,  therefore,  contain  a  little  more  than  40  per 
cent,  of  pure  iron ;  practically,  ihey  yield  30  or  33 — sometimes, 
however,  approaching  40. 

1213.  This  ore  occurs  in  nodules  and  balls,  or  in  flattened 
concretions,  disposed  in  layers,  and  interstratified  with  the 
shales  of  the  Coal  Measures.  These  balls,  or  concretions,  run 
up  in  size  from  small  pebbles  to  masses  weighing  a  ton  or 
more. 

The  clay  iron-stones  are  a  variety  of  the  crystalline  carbon- 
ate of  iron  called  siderite.  Though  not  as  rich  as  some  ores, 
they  are,  nevertheless,  highly  valued,  and  partly  on  account 
of  their  association  with  stone-coal. 

1214.  Whitney,  in  his  **  Metallic  Wealth  of  the  United 
States,  says : 

**  This  is,  perhaps,  the  most  important  ore  of  iron ;  not  generally  in  its 
sparry  state,  but  as  a  mixture  with  clay  and  the  hydrated  oxyd  which  re* 
suits  from  its  decomposition,  and  as  constituting  a  part  of  the  great  Car- 
boniferous Formation  ;  hence,  occurring  with  the  coal  required  for  its  re- 
duction, it  becomes  of  great  importance." 

"  It  is  to  the  abundance  of  her  coal-measure  iron-stones  that  England 
is  indebted  for  her  vastly  preponderating  production  of  this  metal ;  and 
it  is  thus  that  she  has  been  able  to  supply  the  rapidly  increasing  demand 
for  railway  iron,  which  the  discovery  of  a  new  means  of  national  inter- 
communication rendered  necessary.  The  coal-fields  of  North  and  South 
Wales,  North  and  South  Staffordshire,  etc.,  while  they  furnished  fuel  to 
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smelt  the  ore,  furnished  the  ore  itself,  and  the  necessary  flux  from  the 
same  shaft,  with  hardly  any  increased  expense  beyond  what  it  would  hare 
cost  to  raise  the  coal  alone." 

1215.  Below  the  Wiley  Coal  Bank,  in  Anderson  County, 
there  is  a  bluff  of  shale  55  feet  thick,  with  numerous  layers  of 
the  balls,  and  flattened  masses  of  this  ore  in  it.  Doubtless, 
along  the  base  of  the  great  ridge,  at  the  foot  of  which  the 
Wheeler  Coal  Bed  outcrops,  as  well  as  at  higher  levels  in  this 
mountain,  much  clay  iron-stone  could  be  obtained.  There  are, 
also,  other  points  within  the  area  of  the  Table-land  at  which 
this  ore  deserves  attention. 

1216.  There  is  another  ore  of  iron  which  has,  of  late  years, 
attracted  much  attention  in  Scotland  and  other  countries.  It 
is  a  coaly  impure  carbonate  of  iron,  peculiar  to  the  coal  series, 
and  called  the  black-band  or  Musket  iron-stone.  Indications  of 
this  have  also  been  discovered  in  our  Coal  Measures.  A  layer 
of  it,  from  6  to  12  inches  thick,  is  seen  in  the  section  taken 
three  miles  south  of  Beersheba  Springs.  (§  970.) 

Finally,  in  addition  to  the  ores  mentioned,  more  or  less  lim- 
onite  is  scattered  over  the  Table-land ;  but,  as  yet,  I  have  not 
met  with  any  very  considerable  deposit. 

C. — Thb  Western  Ibon-Eegion. 

1217.  The  counties  embraced  within  this  Iron-Begion  have 
been  given.  It  occupies  a  belt,  about  50  miles  wide,  running 
directly  through  the  State.  See  §§  1157,  1158,  and  1173. 
Within  this  area  the  banks  are  met  with,  at  greater  or  less  in- 
tervals. 

1218.  The  mode  of  occurrence  of  the  ore  in  the  banks,  as 
well  as  its  varieties,  have  been  spoken  of  in  §§  1157  to  1162. 
It  may  be  added,  here,  that  some  localities  do  not  abound  in 
chert;  a  few  afford  ore,  in  red  clay  alone.  The  ore  is  raised 
from  excavations,  made  either  in  the  tops  of  the  ridges,  or  in 
their  sides — all  being  open  to  the  day. 

1219.  It  is  not  in  my  power  to  give  a  complete  catalogue  of 
all  the  noteworthy  banks  in  this  iron-field.  As  an  illustration 
of  their  number  and  value,  I  will  refer  to  those  of  Hickman 
County.    It  must  be  observed,  however,  that  this,  as  an  ore- 
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producing  county,  is  much  above  the  average  of  the  counties 
embraced  within  the  iron-region. 

1220.  In  Hickman,  at  least  twenty  banks  occur,  upon  nearly 
all  of  which  a  furnace  could  depend  for  a  supply  of  ore.  These 
lie  on  both  aides  of  Duck  Eiver,  and  are  thus  located : 

On  the  waters  of  the  Beaver  Dam — six;  these,  with  those  on  Swan 

Creek,  include  the  ^tna  Furnace  banks. 
On  the  watert  of  Swan  Oreek — eeven. 
On  Jerrife  and  Ore  branehesy  north  of  Duck  River — one,  the  Brown 

Bank,  an  excellent  and  extensive  deposit  of  ore. 
On  Haley's  Oreek,  the  Canirell  Bank, 
On  Defeated  Oreek,  the  Puehett  Bank^ 
On  Piny,  near  Vernon,  Lee's  Bank. 
On  Mill  Oreek,  also  near  Vernon,  the  Extra  Oakland  No.  1,  and 

Oakland  No.  2. 
On  Qamer'e  Oreek,  the  Qamer's  Oreek  Bank, 

The  localities  of  the  most  of  these  banks  are  indicated  on  the  Map  by 
groups  of  small  dots. 

1221.  The  greatest  of  these  banks  is  one  belonging  to  the  ^tna  Furnace 
property.  We  present  it  as  an  example  of  one  of  the  most  extensive 
banks,  if  not  the  most  extensive,  in  the  whole  iron  region. 

It  lies  between  two  tributaries  of  Beaver  Dam  Creek — ^the  Brushy  and 
Piney  forks.  It  is  from  two  to  three  miles  long,  and  will  average  nearly 
or  quite  a  mile  in  width. 

Here  we  have  more  than  two  square  miles  of  ore  ground,  with  a  depth 
of  from  10  to  100  feet.  At  scores  of  points  over  this  area  the  ore  presents 
itself  in  natural  exposures,  or  proves  its  presence  in  quantity  by  the  frag- 
ments scattered  over  the  surface. 

1222.  It  must  not  be  understood  that  all  this  ground  presents  ore  which 
it  will  be  profitable  to  raise;  by  no  means:  it  is  rather  a  group  of  numer- 
ous rich  deposits  of  ore.  But  there  is  no  estimating  the  amount  of  mineral 
it  can  yield,  ^tna  Furnace  has  obtained  its  ore  f^om  the  north-western 
end  of  this  bank — that  nearest  the  stack — and,  although  the  furnace  has 
made  ov6r  20,000  tons  of  metal,  this  end  even  is  not  fairly  opened.  Seve- 
ral large  excavations  have  been  made  in  the  margin  of  the  bunk,  in  which 
large  houses  might  be  put,  but  they  are  as  nothing — ^mere  notches  in  the 
edge  of  the  great  plateau  of  ore. 

The  bank  can  feed  as  many  furnaces  as  can  be  conveniently  located 
around  it.  But  the  great  quantity  is  not  the  only  desirable  feature  of  this 
bank;  its  mineral  is  of  excellent  quality,  and  the  iron  made  ftom  it  is  of 
superior  character. 

1223.  The  mineral  resources  of  Hickman  County  have  not 
been  adequately  developed,  more  on  account  of  the  want  of 
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the  means  of  transportation  than  anything  else.  Next  to  Hick- 
man, Dickson  and  Stewart  take  rank  as  iron  coanties,  bat  some 
of  the  others  are  not  much  behind  them. 

1224.  The  property  of  the  Oamberland  Iron  Works,  in  Stewart  County,  is 
one  of  great  extent  and  value.  It  embraces  not  less  than  1 1 1.5  square  miles  of 
territory,  much  of  which  is  good  arable  land.  It  has  many  exposures  of  ore 
upon  it.  Its  two  principal  banks  are  the  old  Bear  Spring,  and  the  Morgan 
Bank.  The  first  of  these  has  afforded  a  great  amount  of  ore.  Several  fur- 
naces have  been  supplied  from  it.  The  Morgan  Bank  is  comparatively  a 
fresh  one.  The  Cumberland  Boiling  Mill  was  formerly  an  important  part 
of  this  property,  but  is  now  in  ruins.  One  furnace  is  in  blast,  another  on 
the  property  (Bell wood)  was  burnt  during  the  war,  and  has  not  been  re- 
built.   A  bed  of  fire-clay  on  this  property  has  been  spoken  of  in  {  907. 

The  La  Orange  is  another  excellent  bank  in  Stewart  county. 

1225.  We  have  confined  our  attention  to  the  western  side  of  the  High- 
land Rim;  but  this  iron  field  has,  in  fact,  a  counterpart,  though  of  much 
less  extent  and  importance,  on  the  eastern  side  of  the  Rim,  lying  in  the 
range  of  counties  along  the  base  of  the  Table  land,  including  White,  War- 
ren, Coffee,  etc.  These  counties  have  afforded  some  ore;  and  one  bloomary 
is  now  in  operation  on  Rocky  River,  in  Warren.  We  look  forward  with 
interest  for  greater  developments  in  this  detached  section. 

1226.  The  ores  of  the  Western  Iron-Begion  are  generally  of 
good  quality,  and  make  excellent  iron.  The  following  analyses 
were  made  by  Dr.  Troost : 


Peroxyd 
of  iron. 

Oxyd  of 

Sarthy 

Per  cent. 

No. 

Manga- 

Water. 

matter 

of 

Locality. 

1 

nese. 

and  loss. 

pure  iron. 

88.0 

1.0 

14.0 

2.0 

58.1 

Perry  county.  (7 ) 

2 

68.0 

2.0 

16.0 

20.0 

44.1 

Hickman  county. 

8 

80.0 

12.0 

8.0 

56.0 

Brownsport. 

4 

80.0 

1.0 

15.0 

4.0 

56.0 

Bear  Sprine. 

6 

76.6 

5.0 

12.0 

6.6 

58.6 

il          II 

1227.1  The  ore  that  has  been  used  at  Marion  Furnace  is  He- 
matite, as  has  been  stated.  (§1159,  note.)  It  is  related  to  the 
dyestone  ore.  It  is  a  fine  granular  ore,  at  some  points  hard 
and  compact,  at  others  soft,  unctuous,  and  staining  a  deep  red. 
It  occurs  in  several  knobs  in  the  region,  and  is  irregularly 
arranged  in  layers,  with  red  clay  and  shaly  matter.  The  ore 
is  highly  esteemed,  and  yields  an  excellent  iron. 

1228.  There  were  in*  the  Western  Iron-Kegion,  before  the 
war,  35  furnaces,  the  blast  of  all  but  two  being  made  by  steam 
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power.  Many  of  tbem  were  extensive  and  elegant  establish- 
ments. Thirty-one  were  in  operation  in  1854,  and  made  37,283 
tons  of  iron. 

Four  bloomaries  were  in  operation,  making  the  same  year, 
91  tons  of  iron. 

The  refineries,  thirteen  in  number,  were  generally  efficient 
establishments,  having  about  fifty-nin^e  fires.  They  made  in 
1854,  6,808  tons  of  blooms,  and  a  few  tons  of  bar-iron.  Further 
statistics  are  given  in  the  tables. 

1229.  We  add  a  word  in  regard  to  the  fuel  used  by  our  fur- 
naces and  forges.  As  yet,  it  is  throughout  the  State  wholly 
charcoal.  Wood  in  the  iron  fields  is  cheap  and  abundant,  and 
and  will  be  for  many  years.  When  it  becomes  indispensable, 
we  have  ample  supplies  of  stone-coal  in  the  bosom  of  our  Table- 
land, and  by  that  time  railroads,  as  well  as  our  rivers,  will  bring 
it  to  the  mouths  of  our  furnaces. 
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1231.       TABLE   OF    THE    BLOOM  ARIES,     INCLUDING   THE    NUMBER 

OF   FIRES,   PRODUCTS,   ETC.      (1854.) 

(a)  Eastern  Iron-Region, 


County. 

No.  of 
forges. 

No.  of 
fires. 

1854. 

• 

Remarks. 

Fires 
used. 

Tons  of 

bariroD 

made. 

Johnson 

Carter 

Sullivan 

Washington 

Greene 

Sevier 

Blount 

McMinn  m**« 

14 
5 

2? 
2 

6 

1 
1 
1 

26 
10 

4? 

4? 

9? 

1 

1? 

1 

26 
10 

4? 

4? 

7? 

1 

1? 

1 

867 
168 

80? 

56 

06 
2 

12 

18 

All  use  Limonite. 

Limo.  mostly;  also  Magn.  a  H. 

Hem.  See  table  refin'res  a  note 

One,  cin.  and  Lim.;  other,  LIm 

Limonite. 

u 

II 
Dyestone    (See  }  1192.) 

(b)  Dyestone  Region, 

Hancock 

Claiborne ... 
Campbell.... 
Anderson  ... 

Boane.M 

Bhea 

1 
8 
6 
? 
1 
6 

1 

6 
10 

? 

1 
10? 

When  operating  uses  Dyestone 
Dyestone,  sometimes  with  Lim 

II                                    II                             41              11 

Sev'ral  old  forges  not  operating 

Dyestone. 
II 

4 
6 

90 
105 

10? 

• 

6 
66? 

(c)     Western  Iron-Region, 

Lawrence ... 
Warren 

8 
1 

8 

1 

8 
1 

80 
11 

2240  lbs.  to  the  ton. 

Total 

61 

87 

78 

1090 

So  far  as  1  was  able  to  ascertain,  this  table  iDclnded  all  the 
working  bloomaries  in  the  State.  There  were  other  old  bloom- 
ing forges  which  had  gone  partly  or  entirely  down.  Some  of 
them  in  the  Western  Eegion  had  been  converted  into  refineries. 

It  is  proper  to  state  that  most  of  the  bloomaries  in  the  table 
were  not  in  operation  more  than  half  of  1854,  owiog  to  the 
unusually  low  stage  of  water  in  the  streams — ^all  of  them  de- 
riving their  blast  from  water-power. 
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1282.   TABLS  or  THS  BXTIKSBUS,  INCLUDIKO  riBKS,  FBODT7CT6,  XTC.  (1854.) 


No.  of 

forges. 

No.  of 

fires. 

OPEBATIONSOr   1864. 

COUNTY. 

Fires 
used. 

Tons 
blo'ms 
made. 

Tons 
bar- 
iron. 

Carter*... 

8 
2? 

1 
1 

6? 
8? 
6 
2 

2? 
6? 
6 
2 

20? 
76? 

Sullivanf-... 
Washington. 
Monroe.,  f-.f.- 

"480  " 

76 

BBMABKB, 


Most  likely  more  iron 

[made. 
Pleasant  Valley  W'ks. 
In  '66,  wk'g  old  cinder 


(b)    Western  RegUm. 


Davidsont 
Dickson  | 
Montgom'y} 

Stewart 

Humph  reysif 
Hick  man.... M 

2 

1 
6 
2 

1 
2 

10 

6 
28 
14 

4? 

2? 

6 

4 
17 
14? 

4? 

600 

140 

2900 

8068 

100? 

"20" 

Total, 

20 

79 

69 

7288 

190 

1  not  operating  in  '64. 
I  run-out  fire  besides. 
Three  steam  forges. 
Both  steam  forges. 

Formerly  bloomaries. 


A  ton  of  blooms  in  the  Western  Iron-Region  is  2464  lbs.  It 
may  be  that  the  480  tons  made  at  the  ^Pleasant  Yalley  Works 
were  estimated  at  2240  lbs.  per  ton;  if  so,  the  total  amount  will 
be  reduced  to  7244  bloom  tons.  The  bar-iron  is  estimated  at 
2240  lbs.  to  the  ton. 

The  table  gives  ^e^^  than  the  actual  production  of  1854.  It 
was  almost  impossible  to  get  the  necessary  information  from 
some  of  the  forges. 

Between  2000  and  3000  tons  of  the  blooms  were  converted 


*  Prodact  of  one  small  forge  not  included. 

t  Tliere  were /our  forges  altogether  in  SoUiTan,  making  in  1864  about  105  tons  of  bar- 
iron.  My  information  was  not  sufficiently  definite  to  enable  me  to  separate  satisfacto- 
rily the  rt^fineries  and  UoomarUs;  in  fact,  some  of  thehi  had  both  refining  and  blooming 
fires. 

X  One  did  not  operate  in  1864. 

I  Operated  bat  part  of  the  year. 

I  Having  no  statistics  from  the  Tennessee  forge,  in  Montgomery,  its  fires,  products, 
etc.,  were  not  included. 

f  This  forge  did  some  work  in  1864.  We  have  not  been  able  to  procure  the  necessary 
items  in  regard  to  it. 
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into  manufactured  iron  by  the  Cumberland  fiolling-Mill  in 
1854;  the  remainder  was  mostly  sold  in  Cincinnati — some  in 
Pittsburgh. 

TENNESSEE  ROLLING-MILLS — THEIR  PRODUCTION,  ETC.  (1854.) 

1233.  There  were  in  1854  three  rolling-mills  in  the  State  ; 
two  in  East  and  one  in  Middle  Tennessee;  the  last  two  are  now 
extinct. 

Ut.  Pleasant  Valley  RoUing-Mill  in  Washington—R.  I4.  Blair  &  Broth- 
ers. Manufactured,  in  1854,  480  tons  of  blooms  into  nails.  This  rolling- 
mill,  as  before  stated,  was,  and  perbaps  is  now,  connected  with  a  furnace 
and  forge,  all  located  at  the  same  point  on  the  Nollchucky,  which  supplies 
a  splendid  water-power. 

2d.  The  RoUing-Mill  at  Loudon,  in  Boane — Samuel  M.  Johnson  &  Co. 
Operated  on  a  limited  scale  in  1854.    Amount  of  products  not  known. 

M.  Cumberland  Rolling  Mill^  in  Stewart — Woods,  Lewis  &  Go.  Product 
in  one  year,  from  October,  1858,  to  October,  1854,  2228 J  tons  of  manufac- 
tured iron,  which  was  distributed  about  as  follows :  1000  tons  to  Memphis, 
Yieksburg,  and  New  Orleans;  800  tons  sold  in  Nashville;  428  tons  sold  at 
the  works,  and  consumed  in  Kentucky  and  Western  Tennessee. 

Two  furnaces — Bellwood  and  Bear  Spring — and  a  refinery,  with  eight 
fires — ^all  steam-power  establishments — were  connected  with  this  rolling- 
mill.  Their  respectiye  products,  for  the  time  specified  above,  were:  pig- 
metal,  8241};  blooms,  2068}  ton^  manufactured  iron,  2223}  tons,  (see 
21254.) 

The  entire  value  of  all  the  iron  produced  in  1864,  including  pig-metal, 
castings,  blooms,  and  manufactured  iron,  was  but  little  short  of  two  ml- 
Hone  oj  dollare. 


Section  II. 

OOPPKR.     (S.) 

1234.  The  Ducktown  Begion  is  the  only  locality  in  Tennes- 
see yielding  copper-ore  in  note-worthy  quantity. 

1285.  Two  points  have  been  met  with,  one  in  Monroe,  and  another  in 
Grainger,  between  Clinch  Mountain  and  Copper  Bidge,  where  very  small 
quantities  of  carbonate  of  copper,  fnataeMte^  occur  in  limestone.  At  the 
latter  place  also  a  little  sulphuret  is  found  associated  with  pyrite. 

Some  green  carbonate  has  been  found  on  the  waters  of  the  Tellico  Biver 
and  of  Cane  Creek,  in  Monroe. 

At  many  points  within  the  IJnaka  region,  traces  of  copper  are  met  with, 
but  no  locality  of  any  importance  has  come  under  my  observation. 
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1236.  The  history  of  the  developments  at  Dacktown,  is  fall 
of  interest.  Previous  to  1860,  Polk  County  had  attracted  no 
attention,  and  was  simply  known  as  an  out-of-the-way,  mostly 
mountainous  section.  But  the  discovery  of  the  copper  depos- 
its at  Ducktown,  and  the  groat  developments  made  there,  soon 
placed  this  county  among  the  highest  tax-paying  counties  of 
the  State.  Bradley  County  also,  and  the  town  of  Cleveland,  as 
well  as  the  whole  southern  part  of  East  Tennessee,  felt  the  influ- 
ence of  this  new  interest,  partook  of  its  life,  and  were  not  a 
little  benefited. 

1237.  It  is  not  proposed  to  give  a  full  account  of  the  mines 
at  Ducktown.  What  is  presented  is  mainly  an  outline  of  the 
history  of  the  developments  made,  and  of  the  character  of  the 
deposits. 

1238.  The  Ducktown  Begion,  or  simply  Ducktotcn^  is  part  of 
a  mountain  basin  belonging  physically  to  North  Carolina  and 
Georgia.  Accidentally,  as  it  were,  the  south-eastern  corner  of 
Tennessee  was  thrown  beyond  its  normal  place,  and  the  State 
made  to  include  the  area  of  the  mines.  See  §§  68,  and  396,  and 
aleo,  Map. 

1239.  The  surface  of  the  country  about  the  mines  is  rolling 
— cut  into  ridegs  by  rather  deep  valleys  and  ravines.  The  gen- 
eral elevation  is  about  1,000  feet  above  the  valley  of  East  Ten- 
nessee, and  not  far  from  2,000  above  the  sea.  (§§  419  and  428.) 

1240.  The  region  is  intersected  by  the  Ocoee  River,  the  course 
of  which,  after  entering  Tennessee,  conforms  successively  to 
the  character  of  this  area,  and  to  that  of  the  mountain  ranges 
through  which  it  afterwards  breaks.  Plowing  out  of  Georgia, 
this  stream  (passing  in  tiie  meantime  through  the  southern 
part  of  the  mining  district)  flows  quietly  north-westward  for 
five  or  six  miles,  until  it  strikes  the  main  Unaka  Eango.  It 
then  begins  to  descend  in  rapids  through  the  wild  narrows  of 
the  mountains.  For  twelve  or  thirteen  miles  in  its  tortuous 
course,  it  rolls  along  Over  the  rocks,  while  high  and  grand  clifls 
of  slate  and  conglomerate  come  down  to  the  water*s  edge  on 
both  sides,  scarcely  affording,  at  any  point,  space  enough  for 
a  garden  spot.  After  leaving  the  narrows,  the  river  flows  for 
four  or  five  miles  through  a  more  open  valley,  and  then  escapes 
entirely  from  the  mountains  into  the  great  Valley  below. 

Along  the  river,  through  the  narrows,  a  good  road  running 
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but  little  above  the  water's  edge,  has  been  cut  out  of  the  cliffs, 
a  work  originating  with  Mr.  John  Caldwell,  one  of  the  pio- 
neers in  the  Ducktown  developments.  The  magnificent  scene- 
ry along  this  road,  enlivened  by  the  constantly  roaring  rapids, 
will  itself  repay  the  amateur  on  a  visit  to  the  copper  mines, 
even  before  he  reaches  his  destination.    See  also  §§  423  to  428. 


1241.  Historical  Sketch,^ — In  1836,  Dr.  Troost  passed  through 
the  Ducktown  Region,  and  in  his  subsequent  Beport,  (the 
Fourth,)  has  the  following  brief  statement: 

"Continuing  my  reconnoissance  in  a  northwest  direction  between  the 
Hiwassee  and  Ocoee  Rivers,  I  came  altogether  on  grauwacke  and  grau- 
wacke  slate  to  near  the  junction  of  the  Ocoee  and  Hiwassee  rivers.  At 
several  places  in  the  mountains  between  these  two  rivers,  I  saw  hydroxide 
of  iron,  similar  to  the  ore  used  in  Middle  Tennessee  in  the  blast  fUr 
naoes." 

1242.  For  several  years  previous  to  the  discovery  of  the 
Copper  mines,  much  excitement  had  existed  through  the  coun- 
try on  account  of  the  discovery  of  gold  on  Coqua  Creek. 

In  1843,  a  Mr.  Semroons,  one  of  the  gold-hunters,  struck 
with  the  appearance  of  things  at  the  point  where  the  Hiwassee 
mine  is  now  located,  began  to  wash  in  the  branch  for  gold. 
At  first  he  thought  himself  highly  successful,  finding  an  abund- 
ance of  what  he  took  to  be  the  precious  metal.  Upon  a  second 
examination,  however,  it  proved  to  be  crystals  of  red  copper 
ore.  This  discovery  led  to  no  important  results.  '*Some  fur- 
ther work  was  done  by  Mr.  Grant,  who  found  several  rich 
specimens  6f  native  copper." 

1243.  Some  time  afterwards,  it  appears,  the  property  got 
into  the  hands  of  others,  who  discovered  the  ^'black  oocide^^^ 
which  has  been,  so  far,  the  most  important  ore  of  the  mines. 
Its  nature  and  value,  however,  were  unknown  to  them.  The 
company  forwarded  a  quantity  of  "samples*'  found  in  their 
work,  and  in  the  vicinity,  to  New  York,  for  examination,  but, 
regarding  the  black  ore  as  worthless,  they  did  not,  with  perhaps 

*The  following  facts  bearing  upon  the  hietory  of  the  mines  were,  for  the  most  part, 
pablished  in  my  Reconnoissance  in  1856.  They  were  collected  from  a  Tariety  of  sources; 
some  of  them  from  gentlemen  directly  concerned.  We  ore  especially  under  obliga- 
tions  to  Dr.  Charles  A.  Proctor,  and  formerly  of  the  mines,  not  only  for  the  tables  in- 
cluded in  this  article,  but  also  for  several  maps  and  sections  relative  to  Ducktown. 
Valuable  facts,  too,  have  been  obtamed,  and  quotations  made,  from  an  article  on  the 
* 'Copper  District,"  in  The  Southern  Journal  of  the  Medical  and  Physical  Sciences. 
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the  exception  of  a  single  fragmont,  include  it.  The  report  re- 
ceived, as  might  have  been  anticipated,  was  unfavorable,  and 
resulted  in  the  winding  up  of  operations  for  that  season. 

1244.  -  In  April,  1847,  Mr.  Weber,  a  German,  informed  the 
company  of  the  value  of  the  black  oxide,  and,  securing  a  lease 
from  them,  commenced  mining  operations.  The  result  of  this 
work  was  the  shipment  of  ninety  casks  of  ore  '*to  the  Eevere 
Smelting  Works,"  near  Boston,  the  value  of  which  was  thus 
reported :  Three  casks  were  very  poor,  so  that  they  were  not 
sold.  The  balance  were  put  up  in  two  lots.  No.  1,  of  18,750 
lbs.,  deducting  water,  was  worth  32.5  per  cent.;  No.  2,  12,460 
lbs.,  was  worth  14.5  per  cent,  copper."  Meanwhile^  Weber 
left,  and  operations  were  suspended. 

1245.  There  is  another  circumstance  bearing  upon  the  disooTery  of  cop- 
per at  other  points  in  Ducktown,  which  is  in  place  here. 

The  same  year,  1847,  Mr.  B.  G.  Duggar,  attracted  by  the  high  price  of 
iron  in  this  region,  and  the  immense  masses  of  iron-ore,  or  ^^goasan,"  which 
occur  along  the  outcrops  of  many  of  the  veins,  commenced  building  a  forge 
for  the  manufacture  of  iron,  on  property  now  belonging  to  the  Cherokee 
Mine.  In  1848,  the  forge  was  completed;  bat  this  enterprising  gentleman 
was  doomed  to  disappointment.  The  iron  produced  was  red^thort,  and  of 
but  little  value.  **If  heated  to  a  white  color,  and  immersed  in  water  until 
cold,  it  would  show  a  very  thin  copper  precipitate  on  the  surface.  Some- 
times the  forge  flame  had  a  green  tinge."  After  fully  trying  the  "gossan" 
of  Ducktown,  Mr.  Dugger  was  finally  compelled  to  get  his  ore  from  a  dis- 
tant locality.  The  facts  thus  developed  had  their  effects  ultimately  upon 
the  copper  interests. 

1246.  In  May,  1849,  the  property  which  Weaver  had  leased 
was  secured  by  another  person,  who  lot  it  remain  undeveloped 
until  1850,  when  general  attention  began  to  be  called  to  the 
mines. 

1247.  In  order  to  show  the  spirit  which  animated  and  the 
circumstances  which  surrounded  some  of  the  pioneers  in  the 
development  of  this  copper  region,  I  take  the  liberty  of  quoting 
the  following  interesting  letter,  written  by  Mr.  John  Caldwell, 
at  the  request  of  Dr.  Proctor:* — 

«*G»ntlkm»k:— I  came  to  Ducktown  in  1849,  scouting  for  copper,  and 
found  some  five  or  six  tons  in  a  cabin,  ten  feet  square,  on  the  property 
now  known  as  the  Hiwassee.  I  found  the  country  unexplored — ^the  school 
section,  a  property  now  worth  a  million  of  dollars,  attracting  little  or  no 

^doathera  Joarnal,  vol.  iii..  page  43. 
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attention.  Sat  down  in  the  woods  for  three  hours,  to  mature  a  plan  to 
control  and  open  the  section.  I  owned,  at  the  time,  one  twenty  dollar  hill. 
After  three  hours'  reflection,  resolved  to  call  a  meeting  of  the  citizens  of 
the  township,  and  make  a  speech  explanatory  of  the  value  of  the  school 
section,  and  of  th-  importance  of  leasing  it  for  mining  purposes.  Told 
the  people  that  as  soon  as  the  mines  could  he  opened,  their  condition  would 
he  improved,  and  that  civilization,  intelligence,  comfort  and  wealth,  would 
be  the  inevitable  results.  •  At  the  .conclusion  of  this  remark,  a  speaker 
arose  in  the  crowd,  and  informed  me  that  a  large  portion  of  the  inhabitants 
had  come  here  to  get  away  from  civilization,  and  if  it  followed  them,  they 
would  run  again. 

*'After  the  speech  was  made,  drew  up  a  memorial  to  the  Legislature, 
praying  the  passage  of  a  law  authorizing  the  commissioners  to  give  a 
mining  lease  on  the  school  section.  The  memorial  was  signed  by  a  major- 
ity of  the  citizens,  and,  on  personal  application,  the  law  was  passed,  and 
under  it  the  lease  was  taken. 

**In  May,  1850,  commenced  mining  in  the  woods.  In  the  same  year 
sunk  two  shafts,  and  obtained  copper  from  both  of  them.  The  excavations 
made  did  not  exceed  twelve  feet — at  that  depth  the  copper  being  found. 
Commenced  mining  at  the  Hiwassee  Mine  in  l8ol,  in  connection  with  S. 
Congdon,  the  agent  of  the  Tennessee  Mining  Company.  Built  a  double 
cabin,  and  taught  Sabbath-school  in  the  kitchen  end  of  the  establishment, 
aided  by  young  Mr.  Walter  Congdon." 

In  regard  to  the  road  down  the  Ocoee,  of  which  I  have  already  spoken, 
(?  1240,)  he  says:  *'"While  this  same  miner"— one  who  had  spoken  irrev- 
erently of  their  laudable  Sabbath-school  efforts — *<was  planning  a  way  to 
pack  the  copper  ore  out  of  the  mountains  on  mules,  I  surveyed  the  Ocoee 
Biver,  and  determined  to  make  a  road  eighteen  miles  through  an  impassa 
ble  desert.  I  had  no  means,  but  a  strong  determination  to  surmount  every 
obstacle.  Going  to  a  Methodist  camp- meeting,  I  obtained  permission  to 
mi^ke  a  road  speech  in  the  recess  of  Divine  service.  The  speech  over,  we 
took  up  a  collection,  principally  on  a  credit  and  payable  in  trade.  This, 
however,  served  the  purpose;  and  on  the  6th  of  October,  1861,  the  work 
was  commenced.  On  the  first  day,  three  hands  worked;  on  the  second, 
two;  and  the  third,  worked  alone — public  opinion,  strong  and  powerful, 
being  against  the  enterprise.    On  the  fourth  day,  hired  a  dozen  Cherokees. 

Thus  began  one  of  the  most  important  projects  in  the  State,  which  was 
consummated  in  two  years,  at  an  expense  of  about  $22,000.  The  Tennes- 
see Company  came  early  to  help  in  the  enterprise,  but  the  Hiwassee  held 
back  till  fourteen  miles  of  the  road  were  passable  for  wagons.  At  the 
close  of  the  first  year,  Bobert  McOampbell  was  employed  as  the  engineer 
of  the  road,  after  which  I  again  turned  my  attention  to  mining." 

1248.  As  a  oontinuation  of  this  historical  sketch,  I  give  on  the 
next  page,  a  table  of  the  mines,  made  out  the  last  of  Septem- 
ber, 1855. 
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No. 


I 

2 

8 

4 

6 

6 

7 

8 

9 

10 

Jl 

12 

18 

14 


Name  of  Mine. 


Hiwassee 

Cocheco 

Tennessee.. 

Polk  County ~ 

Cherokee 

jCtureKtta  ••.••••••••..• 

East  Tennesaee... 

Isabella 

London 

Mary's 

CallHway.... 

Culcbote... 

United  States 

Biggs 


When  opened. 


(( 


August,  1850. 
October,     »* 
October,  186'. 
November,  1852. 
December, 
April,  1863. 
'June, 
July, 
Sept, 
I     *• 


u 
II 
II 
II 


II 


Nov, 

February,  1854. 

August,        " 
II 


ti 


By  whom. 


T.  H.  Callaway. 
J.  V.  Symons. 
John  Caldwell. 


14 


li 


Samuel  Congdoni 
John  M.  Dow. 
Capt.  J.  Tonkin. 
C.  A.  Proctor. 
Capt.  J.  R.  Pill. 
C.  A..  Proctor. 


II 


II 


William  Bunter. 
Capt.  Williams. 
William  Mayfield. 


1249.  The  last  table,  together  with  the  one  immediately  fol- 
lowing, both  of  which  are  from  my  Reconnoissance  in  1856, 
exhibits  the  progress  already  made.  The  one  below  gives  the 
product  and  the  condition  of  the  mines  for  the  month  men- 
tioned above,  (September,  1855;)  also,  the  per  centage  of  the 
ore  sold,  and  the  points  where  sold. 


No. 

Name. 

Lbs.  produced 
in  Sept.,  1856. 

Value  percent, 
of  ore  last  sold. 

Where  sold. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Hiwassse 

269,174 

24 

New  York. 

Cocheco     ...     ...>• 

Tennessee  •..•..••• 

217,641 
264,172 

26 

29) 

Baltimore. 
London. 

Polk  County «. 

Cherokee 

Eureka „ 

East  Tenneasee... 

281,714 

8i 

Boston. 

Isabella 

279,614 
289.716 
267,146 

29 
41 
86 

London. 
(1 

11 

London  ••••• 

Callaway 

Culchote 

United  States 

BiirirsM •••• 

oo    ••""••••• 

According  to  the  table,  seven  of  the  mines  produced  in  Sep- 
tember, 1855, 1,809,177  lbs.,  or  a  little  more  than  807J  tons. 
Though  I  have  not  the  facts  necessary  to  determine  accurately, 
yet  the  value  of  this  ore  is,  perhaps,  about  880,000. 
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1250.  I  add  below  another  table,  showing  the  extent  of  ope- 
rations, and  the  entire  amount  of  ore  shipped  from  the  mines 
up  to  the  last  of  September,  1855. 


* 

No. 

Name. 

Tons  shipped. 

Feet  of  shafts 

Drivage  in  ft. 

1 
2 
8 
4 
5 
6 

Hiwassee 

4156 

641 
98 
472 
847 
835 
217 
189 
180 
264 
191 
100 
207 
114 
70 

2784 

74 

1161 

1841 

1147 

711 

197 

872 

742 

640 

147 

289 

100 

14 

Cochcco..... 

Tennessee 

.      7865 

1100 
1680 

Polk  County 

Cherokee 

Isabella 

7 

Mary's 

8 

Eureka 

9 

London 

10 

£Hst  Tennessee.... 

11 

Callawav 

12 

Ciilchote 

18 

United  States 

14 

BifiTflrs 

so    ••..•••....  «••.*• 

It  will  be  seen  that  eight  mines  produced  and  shipped  14,- 
291  tons,  worth  more  than  a  million  of  dollars.  The  Hiwassee 
alone  shipped  4156  tons — about  two-sevenths  of  the  whole. 

1251.  To  bring  this  sketch  down  to  later  years,  I  add  the 
following,  from  a  Eeport  published  in  1866  for  the  Union  Con- 
solidated Mining  Company  of  Tennessee.* 

"In  1834,  a  couple  of  blast  furnaces  had  been  erected  at  the  Tennessee 
Mine,  but  were  afterwards  abandoned  for  want  of  competent  persons  to 
smelt  the  ores.  In  June,  1855,  smelting- works  on  the  Welsh  (Swansea) 
plan,  were  commenced  at  the  Eureka  Mine,  and  soon  after  put  in  opera- 
tion, with  complete  success,  shipping  regulus  ot  an  average  quality  of  54 
per  cent.  In  the  following  year,  smelting  was  successfully  recommenced 
at  the  Tennessee  Works.  Another  similar  establishment  was  built  at  the 
Hiwassee,  and  additional  works  constructed  at  the  Eureka  Mine. 

In  the  progress  of  this  indqslry,  it  was  soon  discovered  that  considerable 
quantities  of  copper  could  be  produced  from  the  mine-waters;  and  in  1859, 
the  Hiwassee,  Eureka,  and  Isabella  obtained  monthly  more  than  40,000  lbs. 
of  copper  from  that  source  alone. 

The  smelting- works  at  the  Isabella  and  Cocheco  Mines  were  erected  in 
the  same  year;  and,  after  some  experiments,  it  was  found  that  ingot  cop- 
per, and  that  of  a  superior  quality,  could  be  produced  in  the  metallurgical 
establishments. 


♦This  Report  was  published  by  the  American  Bureau  of  Mines,  in  New  York, 
CXtober,  18C0. 
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Upon  the  basis  afforded  by  these  facts,  and  in  view  of  the  great  advan- 
tage of  uniting  isolated  interests,  a  consolidation  of  some  of  the  most  pro- 
ductive mines  was  effected  in  1858,  including  the  East  Tennessee,  Mary's, 
Callaway,  Isabella,  Cherokee,  and  others.  This  combined  property  is  now 
owned  by  the  Union  Consolidated  Company.  It  comprises  the  following 
areas: — 

Ea8t  Tennessee 480  acres. 

Mary's.. 160 

Callaway 820  " 

Maria ^ 80  " 

Isabella 240  « 

McCoy 110  *• 

Buena  Vista 240  " 

Johnson.... 815  *' 

Beaver 40  « 

Cherokee 820  " 

Oooee 240  " 

Totol 2,575  acres 

In  1860,  it  was  resolved  by  this  and  other  companies,  to  construct  re- 
fining-works  in  common.  These  works  were  finished  in  the  same  year, 
and,  except  during  the  greater  part  of  the  late  rebellion,  have  been  ever 
since  in  most  successful  operation,  producing  refined  copper  of  excellent 
quality,  and  eagerly  sought  in  the  market. 

Another  proof  of  the  confidence  placed  in  these  copper  mines  was  fur^ 
nished  in  the  erection,  by  a  new  company,  of  an  excellent  copper  rolling- 
mill,  together  with  wire-works,  at  Cleveland  Tennessee.  This  establish- 
ment produced  sheets  and  wire  of  good  quality,  but  was  unfortunately  de- 
stroyed during  the  war. 

The  interruption  of  mining  operations  during  the  greater  part  of  the 
war  rendered  their  resumption  peculiarly  difficult  at  its  close.  In  view  of 
the  dispersion  of  skilled  workmen,  and  the  inevitable  effects  of  so  pro- 
tracted a  suspension  in  the  mines  themselves,  it  is  not  a  little  surprising  to 
find  the  underground  operations  of  the  Union  Consolidated  Company,  as 
well  as  the  smelting -works,  again  in  full  activity,  amply  provided  with  all 
the  necessary  supplies,  and  running  according  to  a  well-organized  work- 
ing system.  There  appears  to  be  no  reasoa  why  these  mines  should  not 
continue  to  be  largely  productive.  The  refining-works  have  yielded  since 
the  war  more  than  1,000,000  lbs.  of  ingot  copper,  of  which  some  600,000 
lbs.  were  for  the  Union  Consolidated  Company, 

These  remarkable  results,  as  well  as  the  great  success  of  the  Duck  town 
mines  and  furnaces  before  the  war,  are  due  in  large  measure,  to  the  ability 
and  energy  of  Mr.  Julius  E.  Raht,  who  still  holds  the  position  which  he 
has  so  long  and  so  creditably  occupied,  as  General  Superintendent  and 
Agent  of  most  of  the  companies  actively  at  work  in  the  district.  This 
gentleman  is  efficiently  supported  by  assistants,  among  whom  Capt.  John 
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Tonkin,  one  of  the  oldest  mining  officers  in  Ducktown,  deserves  especial 
mention." 

1262.  The  Veins  and  their  Qeological  Relations. — The  rocks  of 
the  Dacktown  area  are,  for  the  most  part;  as  already  stated, 
(§  405,)  talcose,  chloritic,  and  mica  slates.  The  strata  gene^ 
rally  dip  at  high  angles  to  the  southeast,  and  consequently, 
outcrop  in  lines  having  a  northeasterly  and  southwesterly  di- 
rection. The  age  of  these  rocks  is  spoken  of  in  §  408,  to  which 
the  reader  is  referred. 

1253.  The  ore-deposits  are  not  true  fissure-veins,  yet  I  see  no 
reason  why,  they  may  not  be  called  veins.  They  are  great 
lenticular  masses  of  ore  and  gangue  material,  lying  conforma- 
bly between  strata  of  the  country  rock.  These  lenticular 
masses^  or  veins,  occur,  for  the  most  part,  in  long  ranges, 
or  belts,  one  succeeding  another  longitudinally,  in  approxi- 
mately the  same  line ;  sometimes  their  feather-edges  overlap 
though  thrown  apart  by  intervening  rock. 

1254.  The  walls  of  the  veins  are  not  well  defined,  for  the 
reason  thai  the  ore,  away  from  the  centres  of  the  masses,  is 
seen  in  the  slates,  and  disappears  gradually.  Hence  the  de- 
posits are  said  to  be  impregnations.  This  may  be  such,  but  it 
does  not  necessarily  follow;  for,  as  Mr.  Dana  says:  **Such  a 
blending  of  a  vein  with  the  walls,  is  a  natural  result,  when  its 
formation  in  a  fissure  takes  place  at  a  high  temperature  during 
the  metamorphism,  or  crystallization  of  the  containing  rock."* 

1255.  I  quote  further  from  the  able  report  above  mentioned, 
with  reference  to  the  belts  and  the  deposits  included  in  them. 

<*The  hitherto  discovered  deposits  of  Ducktown  are  in  three  series,  or 
belts,  which  have  been  erroneously  regarded  as  three  great  veins.  It  is 
probable  that  the  progress  of  mining  operations  will  eventually  expose 
other  deposits,  so  that  they  will  appear,  not  confined  within  particular 
limits,  but  scattered  with  less  regularity  over  a  wide  area.  The  discovery 
of  those  deposits  only,  which  lie  in  certain  lines,  is  explained  by  the  fact 
that  the  miners  have  always  supposed  them  to  be  veins,  and  have,  there- 
fore, conducted  explorations  mainly,  or  wholly,  on  the  course  of  mines 
already  opened. 

The  Ducktown  deposits  all  have  the  same  course  as  the  country  rock, 
viz.:  N.  £. — S.  W.,  and  the  same  steep  dip  to  the  S.  S. 

The  first  and  most  westerly  of  the  three  series,  or  so-called  "veins,"  con- 

*  Manual,  page  714. 
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tains  the  deposits  of  the   Burra-Burra,   (i.  e,j  Hiwassee  and  Cocheco,)  the 
London,  and  the  East  Tennessee  Mines. 

The  second  and  middle  series  includes  the  Cherokeei  Tennessee,  Cul- 
chote,  Eureka  and  Isabella. 

The  third  comprises  the  Polk  County,  Mary's  and  Callaway  deposits. 

Of  these  properties,  the  Mary's,  Ca'Uway,  Isabella,  Cherokee  and  East 
Tennessee,  belong  to  the  Union  Consolidated  Company,  in  fee  simple. 

In  the  following,  the  Duck  town  deposits  from  the  outcrop  downward, 
four  entirely  different  zones  or  stories  are  passed  through,  which  are  gene- 
rally sharply  distinguished  from  each  other.  Their  depth,  their  specific 
character,  and  their  distance  from  the  surface  vary  in  the  several  deposits; 
but  the  following  order  of  succession  is  common  to  all : 

1.  Upper  part  of  the  **vein,"  consisting  of  "Gt)ssan,"  i.  e^  sandy,  porous, 
massive  or  reniform  ore,  mixed  with  streaks  of  reddish-brown  slate.  In 
this  xone,  and  especially  in  its  lower  portion,  occur  malachite,  azurite, 
cuprite,  in  grains,  masses,  and  threads,  and  native  copper  in  foliated  and 
dendritic  forms.  Cuprite,  (the  red  oxyd  of  copper,)  and  the  so-called 
black  oxyd,  become  more  and  more  abundant,  and  gradually  form 

2.  The  second  zone,  the  transition  to  which  occupies  generally,  not  more 
than  ten  feet  on  the  dip  of  the  vein.  This  may  be  called  the  zone  of  the 
black  copper  ores.  It  branches  upward,  somewhat  into  the  Gossan.  It 
varies  in  depth  from  two  to  eight  feet,  and  appears  to  follow  with  its  upper 
limit,  the  contour  of  the  surface  above.  In  it  are  found  layers,  nodules  and 
pockets  of  cuprite,  and  granular  admixtures  of  iron  and  copper  pyrites. 
This  division  is  abruptly  cut  off  below  by 

8.  The  third  zone — that  of  iron  pyrites,  and  pyrrhotite  (magnetic  py- 
rites,) containing  but  littl-*  disseminated  copper  pyrites,  and,  on  the  other 
hand,  a  large  proportion  of  treroollte  and  actinolite,  of  radial,  fibrous  struc- 
ture, and  wine-yellow  to  brown,  color.  The  disseminated  copper  pyrites 
grow  more  abundant  in  depth,  until  they  form 

4.  The  fourth  zone — that  of  copper  pyrites.  In  the  centre  of  the  de- 
posit this  mineral  is  almost  pure  and  solid,  containing  some  80  per  cent,  of 
copper.  Towards  the  walls,  where  it  is  mixed  with  pyrrhotite,  iron  py- 
rites, tromolite,  and  actinolite,  the  average  contents  of  copper  in  the  whole 
mass  is  8-10  per  cent. 

In  almost  all  the  Ducktown  mines,  operations  have  been  confined  to  the 
rich  zones  of  black  and  red  copper  ore.  These  have  been  followed  and 
wrought,  and  abandoned  as  soon  as  the  pyrites  was  reached.  Only  in  one 
mine— the  East  Tennessee — a  shaft  has  been  sunk  through  the  valueless 
pyritic  zone,  and  mining  is  now  carried  on  with  profit  in  the  yellow  copper 
ore  below,  of  which,  more  hereafter. 

The  decomposition  of  the  Ducktown  deposits,  from  the  outcrop  to  the 
water-line,  (which,  as  has  been  said,  is  not  a  horizontal  line,  but  follows 
the  depressions  and  elevations  of  the  surface,)  is  the  result  of  penetrating 
waters  and  atmospheric  influences.  A  slow  and  gradual  process  of  decom- 
position, reduction,  oxydation,  and  mutual  chemical  reaction,  has  been 
going  on,  producing  new  mineral  combinations.     Among  the  results  of 
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this  gecondary  process,  must  be  included  the   formation  of  the  whole  zone 
of  oi7diB«d  copper  ores." 

A  list  of  the  ores  and  minerale  of  the  Copper  Mines  -will  be 
found  on  page  179  of  this  Beport. 

1256.  The  following  diagram  will  illustrate,  in  a  general 
way,  the  character  of  the  Bucktown  deposits.  It  represents 
the  section  of  a  ridge  supposed  to  contain  one  of  the  veins: 


1257.  It  will  be  seen  that  the  ve  n  is  composed  of  three 
distinct  portions,  as  follows  : 

(1)  The  part  A.    Tbls  ie  the  upper  zone  (1)  of  pHge  478 ,  con- 

sisiing  of  "Oossan,"  etc. 

(2)  The  portion  B,  B,  corresponding  to  2,  on  the  Bimepage. 
(8)  The  parte.     This  ineiudoa  zones 8  and  4,  mentioned  above. 

I  doubt  the  propriaiyof  dividing  this. 

1258.  Below  are  examples  of  some  of  the  {irincipal  mines. 
The  extent  and  volume  of  the  deposits  are  illustrated  by  them. 

"I.  Tht  Eatt  Temenre  Mint.  This  is  the  northern  mine  of  the  western 
Bucktown  belt.  It  is  wrought  upon  an  impregnation  of  ore,  with  massive 
lenticular  centre,  which  has  been  exposed  in  a  longitudibal  extent  of  QOO 
feet,  and  has  a  maxltaum  thictcness  of  60  feet,  contracting  at  both  ends  to 
a  few  feet.       •••••••• 

The  zone  of  pyrites  in  this  mine  coniists  of  pyrites  and  pyrrbotlte,  with 
more  or  less  copper  pyritea,  hornblendes,  (tremolite,  actinolite,}  and  now 
and  then,  •  little  galena  or  linc-blende.  The  Tarious  proportions  of  these 
different  minerals,  and  the  degree  of  their  predominance  over  the  slates 
which  they  impregnate,  give  to  tbi*  sone  some  variety  of  appearance. 
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• 

As  has  already  been  stated ^  a  shaft  was  sunk  in  the  Tennessee  Mine 
through  the  pyritic  zone,  which  is  too  poor  in  coppor  to  be  worked.  An 
improvement  was  soon  observable;  the  copper  ore  began  to  concentrate  and 
become  more  abundant  and  at  180-140  feet  depth,  the  shaft  entered  a  mas- 
sive body  of  copper  ore,  almost  free  from  iron  and  hornblende,  into  which 
it  has  now  penetrated  for  66  feet.  This  ore^con tains  about  80  per  cent,  of 
copper.  It  has  been  explored  by  drifts  for  a  length  of  100  feet  or  more, 
and  the  thickness  of  the  massive  centi  al  body  is  about  20  leet,  so  that  a 
mass  of  100,000  cubic  feet,  or  about  10,000  tons  of  rich  copper  ore  is  ex- 
posed. This  estimate,  as  appears  from  the  foregoing  description  of  the 
character  of  the  deposit,  is  only  a  rough  one,  and  certainly  far  below  the 
truth;  since,  outside  of  the  massive  center  of  the  deposit,  and  gradually 
passing  into  the  wall-rock,  stands  a  considerable  thickness  of  ore,  which, 
although  not  so  rich,  may  still  be  worked  with  profit.    •         •        *        * 

II.  The  Isabella  Mine, — ^This  is  situated  on  the  northernmost  deposit  of 
the  middle  belt,  which  comprises  the  Cherokee,  Tennessee,  Calchote,  Eureka 
and  Isabella  properties.  This  deposit  has  an  enormous  outcrop  of  gossan, 
which  appears  in  a  thickness  of  about  860  feet  on  the  right  bank  of  Potato 
Creek,  on  the  precipitous  side  of  that  valley.  (Fig.  8.)  During  tho  war, 
the  ferruginous  quartaite  and  the  iron  ore  of  this  outcrop  were  used  in  the 
production  of  iron  at  the  neighboring  Eureka  Furnace,  which  was  altered 
for  the  purpose.  An  adit  from  the  valley  bottom  has  been  driven  through 
this  deposit,  exposing  a  thickness  of  nearly  400  feet.  The  gossan  zone  ex- 
tends to  about  the  level  of  the  adit,  below  which  the  black  ore  suddenly 
appears,  carrying  however,  an  average  proportion  of  only  6  per  cent,  of 
copper,  and  having  a  depth  of  but  8  or  4  feet.  It  is  not  horizontal  in  up- 
per or  lower  limit,  but  follows  more  or  less  closely  the  rise  of  the  hillside 
above.     Below,  it  is  cut  off  suddenly  by  the  zone  of  pyrites. 

Hitherto  only  the  black  ores  have  been  mined  at  tho  Isabella.  The  zone 
containing  these  has  been  followed,  and  the  sulphuretted  ores  in  depth  are 
entirely  untouched.  The  analogy  of  the  East  Tennessee  Mine,  and  the  oc- 
currence of  rich  yellow  copper  at  the  bottom  of  the  neighboring  Eureka 
shaft,  on  the  same  deposit,  leave  no  doubt  that  deeper  workings  on  the  Isa- 
bella will  open  a  large  and  profitable  mining  ground.  This  course  is 
urgently  recommendea. 

At  present,  water  is  conducted  through  the  old  workings,  so  as  to  dissolve 
the  efflorescing  salts  of  copper;  and  from  this  solution  about  9,000  lbs.  of 
cement-copper,  containing  75-90  per  cent,  of  pure  metal,  are  produced 
monthly. 

III.  The  Cherokee  Property, — This  contains  several  deposits,  belonging 
to  the  same  belt  as  the  foregoing.  Two  of  these  have  been  developed  by 
small  openings,  now  in  ruins.  They  have  no  gossan,  and  almost  no  black 
ore;  both  these  zones  having  probably  been  rendered  friable  by  atmospheric 
influenocs,  precipitated  down  the  steep  hillside,  and  carried  entirely  away 
by  the  mountain  brook.  One  of  those  deposits  is  10  feet,  and  tho  other  4 
feet,  in  thickness;  they  consist  of  predominating  iron  pyrites,  showing  some 
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yellow  copper,  which,  judging  from  analogy,  is  likely  to  be  more  abundant 
in  depth.  Their  character  is  certainly  promising,  although  they  are  not 
sufficiently  developed  to  be  thoroughly  studied. 

"lY.  The  Mary^a  Mine,  (including  the  Callaway  Property.) — ^This  comprises 
a  number  of  deposits  belonging  to  the  southeastern  belt.  Their  lenticu- 
lar form  is  most  clearly  seen  in  Mary's  Mine.  They  lie  in  such  a  relative 
position  that  one  commences  where  another  ends,  without  being  in  exactly 
the  same  line;  so  that  if  the  series  were  considered  as  a  vein,  that  vein  would 
appear  to  have  suffered  a  number  of  dislocations.  The  real  explanation  of 
this  phenomenon  has  been  repeatedly  given  in  the  present  Report. 

The  operations  in  this  mine  have  been  confined  to  the  black  ores.  It 
presents  an  inviting  field  for  enterprise,  since  the  deposits  attain  a  thick- 
ness of  76  feet,  and  their  whole  character,  as  well  as  the  analogy  they  bear 
to  the  East  Tennessee,  justifies  the  belief  that  in  depth  they  will  pass  into 
copper  pyrites." 

1259.  ABide  from  the  refining  works  mentioned  above,  the 
Union  Consolidated  Company  has  smelting  works  of  its- own)  as 
follows: 

1.  At  the  Isabella  Mine.  Three  blast-furnaces,  with  ample  blast-appara- 
tus, having  as  motor  a  water  power,  which  also  drives  the  pumps  of  the 
mine;  one  calcining-furnace  of  large  size;  a  new  roasting-kiln;  and  a  num- 
ber of  substantial  sheds  for  heap-roasting  and  storage  of  charcoal,  ore,  and 
other  material.  There  are  two  furnaces  always  in  operation  while  one  is 
undergoing  repairs. 

2.  On  the  Tennessee  School  Land,  (leased  by  the  Company:)  Four  blast- 
furnaces, with  two  sets  of  blast-apparatus  and  water-wheels,  and  all  neces- 
sary ore,  coal,  and  roasting  sheds. 

The  smelting  capacity  of  the  furnaces  of  both  works  is  at  least  one 
thousand  tons  per  month.  The  production  is  estimated  at  about  400  tons  of 
matte,  of  which  nearly  half  is  re-smelted  after  roasting,  so  that  there  could 
be  delivered  monthly  at  the  United  Befining  Works,  from  280  to  800  tons 
of  copper-matte. 

The  United  Refining  Works  comprise  four  blast-furnaces,  a  calcining- 
furnace,  three  reverberatories,  a  46-hor8e-power  steam-engine,  with  blast- 
apparatus,  crusher,  stamps,  and  all  necessary  sheds  for  coal,  ore,  and  roast- 
ing the  matte.  Connected  with  the  establishment  are  blacksmiths'  and 
carpenters'  shops,  an  office,  and  a  well -arranged  chemical  laboratory,  fitted 
up  with  all  the  apparatus  required  for  copper  assays  and  complete  mineral 
analyses. 

The  capacity  of  this  establishment  will  allow  a  production  of  14,000  lbs. 
of  refined  copper,  daily,  provided  the  three  companies  now  furnishing  it 
with  matte  for  refining,  deliver  their  product  of  an  average  quality,  not  be- 
low 80  per  cent,  of  copper. 

The  present  monthly  production  of  the  Union  Consolidated  Company-s 
mines  is  from  850  to  400  tons  of  ore,  yielding  10-12  per  cent,  of  copper. 

Sig.  31.     Vol.1. 


482  HINSBAL8  AND  ROCKS  OF  SPIOIAL  UBK. 

It  is  intended  to  raise  the  production  to  1,000  tons  per  montli,  a.xid 
trodace  at  the  same  time  extensive  dressing  machinery,  by  means  of  ^ 
the  average  quality  of  the  ores  will  be  considerably  improved;  so  tba 
increased  production  will  not  necessitate   any   additional     furnaca 
machinery. 


Section  HI. 

LBAD  AND  ZINO.     (8  and  i.) 

1260.  Ores  of  both  these  metals  occur  at  numerous  points  in 
Bast  and  Middle  Tennessee,  but  most  frequently  in   unimpor- 
tant quantity.    The  two  metals  are  often  associated.     They  oc- 
cur as  sulpburets,  (jjalenxte  and  blende^)  in  veins ;  in  centres  in 
limestone  or  dolomite,  points  at  which  the  rock  is  more  or  less 
richly  impregnated  with  the  ores;  or  sparsely  disseminated 
(galenite)  in  grains  and  buttons  through  the  mass  of  extensive 
strata. 

1261.  The  following  are  the  ores  occurring,  the  second  and 
third  being  of  little  importance: 

(1)  OiUmUe^  often  named  galena  and«ti^Aure<  of  lead; 

when  pure,  contains  in  100  parts. 

Lead 86.6 

Sulphur 18.4 

100.0 
This  ore  is  recognised,  generally  by  its  metallic  lus- 
tre and  lead  color.    An  important  ore. 

(2)  OtntuiU:  White  Lead  wre^  or,  OorbanaU  of  Lead.   It 

is  composed,  when  pure,  in  100  parts  of 

Lead 77.7 

Oxygen. 5.9 

OarM)nio  Acid 16.4 

loao 

In  small  quantity;  results  from  the  decomposition 
and  oxidation  of  galenite. 

(3)  Sphalerite,  or  Zine  Blende;  named  also   Stdphuret  of 

Zme,  and  ^^Black  Jaek,^*  has  the  following  com- 
position: 
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Zinc 67 

Sulphur 88 

100 
This  is  a  brittle  mineral  with  a  resinous  lustre,  and 

generally  brownish  yellow,  though  sometimes  of 
other  colors. 

(4)    SmithmmUe;  a  OarbanaU  iff  Zine;  Dry  Bmu  of  the 
miners;  is  composed  of 

Oxide  of  Zinc ^ 64.8 

Carbonic  Acid ^85.2 

100.0 

Color  usually  white  or  gray,  sometimes  brownish ; 
efferyescds  with  acids. 

(6)     Calamine,  or  SiUeate  of  Zinc,  with  a  composition  >of 

Oxide  of  Zinc 67.5 

Silica 26.0 

Water 7.6 

100.0 
Color,  white,  also  yellowish  or  brown.     Smithsonite 
and  Calamine  are  usually  associated,  and  are 
sometimes  mixed  in  the  same  mass. 

1261a.  The  last  two  minerals  have  little  of  the  aspect  of  ores,  and  would 
escape  the  attention  of  one  not  acquainted  with  them.  They  occur  mas- 
sive or  incrusling:  sometimes  in  'mammillated  or  stalactitic  forms ;  often  as 
earthy  or  stony  masses  of  yellowish  gray  colors.  As  a  general  thing,  mas- 
ses, supposed  to  be  these  ores,  may  be  tested  by  pulverizing  them,  and 
throwing  the  powder  on  glowing  charcoal.  If  zinc  be  present,  a  white 
cloud  of  oxide  will  arise,  and  may  be  collected  on  a  cold  plate  of  iron  over 
the  fire.    The  weight  will  sometimes  give  a  useful  hint  as  to  their  nature. 

1262.  Lead  in  Bast  Tennessee,  There  is  scarcely  a  coanty 
in  East  Tennessee  in  which  galenite,  in  small  quantities,  may 
not  be  found.  It  occurs,  for  the  most  part,  in  strata  of  the 
Knox  Dolomite.  (§  535.)  Its  modes  of  occurrence  are  given 
in  §566,  as  well  as  in  §  1260  above. 

1263.  In  Claiborne  and  Union  Counties,  there  are  numer- 
ous localities  of  this  ore,  which  have  attracted  attention,  and 
at  several  of  which,  a  little  work  has  been  done.  These  locali- 
ties are,  generally,  near  Powell's  Biver,  on  the  back  of  the 
great  anticlinal,  spoken  of  in  §§  544  and  550. 

There  is  an  extensive  region  herein  which  the  sparry  dolo- 
mites contain,  generally*^  much  galenite.  But  it  is  thinly  scat- 
tered through  the  rocks,  and  is  not  available.    The  principal 
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stratuzn  of  this  kind,  has  been  mentioned  in  §  567.  Most  of  the 
localities  of  ore  referred  to  above,  are  nothing  more  than  cen- 
tres, where  small  masses  of  galenite  have  accumulated  in  the 
dolomites.    At  some  of  them,  however^  veins  do  exist. 

1264.  Of  all  that  I  have  seen,  there  is  but  one  that  I  regard 
as  promising ,  and  that  is  the  Caldwell  Mine  on  Powell's  Elver. 
(§  566.)  This  is  in  Union  County,  at  a  point  on  the  river  be- 
tween Tazewell  and  Jacksboro',  and  about  sixteen  miles  from 
the  former  place.  The  vein  fills  a  nearly  vertical  fissure,  about 
twenty  inches  wide,  in  nearly  horizontal  rocks.  It  can  be 
traced  for  nearly  a  mile.  At  the  time  of  my  visit,  (July,  1855,) 
very  little  had  been  done  towards  its  development,  but  its 
character,  in  one  place  on  the  surface>  could  be  distinctly  seen. 
The  galenite,  associated  with  blende,  and  some  pyrite,  occurs 
in  several  sheets,  with  an  aggregate  thickness  of  about  five 
inches.  The  sheets  are  separated  by  a  gray  vein-stone.  There 
is  reason  to  believe  that  the  character  of  the  lode  will  improve 
farther  down.  The  property  belongs  to  Messrs.  Caldwell, 
Birdseye,  and  others. 

Since  the  above  observations  were  made,  Mr.  Caldwell  has 
sunk  a  shafb  qn  this  vein.  He  states  the  results  to  be  as  fol- 
lows : 

"Went  down  24  feet  to  the  vein,  and  then  into  it  five  feet ;  vein  at  first, 
two  feet  thick,  increased  slowly  in  descending^  the  galena  at  the  hottom  of 
the  shaft,  in  two  sheets,  averaging,  in  the  aggregate,  12  or  16  inches;  out- 
side of  the  sheets,  the  galena  diffused  through  the  gangue." 

The  vein  crosses  PoweH's  Eiver,  and  runs  in  a  nearly  east 
and  west  direction.^ 

The  gangae  rock  appears  to  be  a  breccia  made  up  of  frag- 
ments of  dolomite  and  chert,  the  former  most  abundant. 

1266.  In  Johnson  County,  south  of  the  Watauga,  on  the  Duggar  pro- 
perty, there  appears  to  be  a  vein  of  galena  with  blende.  It  was  not  suffi- 
ciently exposed,  however,  at  the  time  of  my  visit,  to  enable  me  to  form  an 
opinion,  of  its  character. 

1266.  In  the  valley-range  west  of  the  line  of  red  knobs  that 
extend  from  Strawberry  Plains  to  Georgia,  (§§  112  and  615,) 
thereare  in  Bradley  and  Monroe  counties,  three  points  at  which 
considerable  lead  mining  has  been  done.    The  most  southerly 
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of  these  is  in  Chatata  Valley y  in  Bradley,  which  is  one  section 
of  the  valley-range  referred  to.  This  locality  belongs  to  Mr. 
John  Kambright.  The  others  are  in  Monroe,  and  are  known, 
respectively,  as  the  Carter  and  Montgomery  Mines. 

1267.  (1)  i7(im&rt^Af«  lfm€  18  about  four  miles  south  of  Charleston,  near 
the  middle  of  the  Chatata  Valley.  It  is  in  the  Knox  Dolomite,  ({  685,) 
but  near  the  junction  of  this  with  the  Maclurea  Limestone.  ({  590.)  I  have 
been  at  this  point  several  times,  but  never  found  the  excavations  open. 
The  following  information  was  given  me  by  Mr.  Hambright*  **The  lead 
vein^  when  worked,  showed  a  layer  averaging  eight  inches  in  thidsness, 
and  dipping  with  the  rocks  [ahout  at  an  angle  of  15^]  to  the  southeast.  The 
gangue  w^is  heavy  spar.  The  galena  exposed  was  a  continuous  layer, 
ranging  from  one  to  four  inches  in  thickness,  and  associated  with  more  or 
less  hiende,  and  other  ores  of  zinc.  Where  the  layer  of  galena  was  thin, 
the  enclosing  rocks  held  more  or  less  of  the  ore  in  grains. 

''Masses  of  galena  have  heen  found  in  the  neighborhood  of  the  vein, 
weighing  from  200  to  800  pounds.  A  flat  mass,  weighing  58  pounds,  was 
taken  from  the  vein.  Two  or  three  tons  have  been  dug  out  of  the  earth 
near  the  vein  since  1850." 

At  this  locality  are  old  and  quite  extensive  "diggins,"  about  which  the 
oldest  inhabitants,  and  the  Indians  before  them,  knew  nothing.  They 
were,  doubtless,  made  for  loose  pieces  of  galenite  in  the  soil. 

1268.  (2)  The  Carter  Mine  is  three  miles  directly  east  from  Sweetwater. 
It  is  in  the  same  valley-range,  as  stated,  as  the  Hambright  Mine,  and  has 
about  the  same  geological  relations.  I  visited  this  point  in  1859,  and  re- 
ceived the  following  items:  The  mine  was  worked  in  1826  by  John  Carter 
and  others,  under  the  name  of  Bell  &  Co.  They  worked  ten  negroes  for  a 
year,  sunk  a  shaft  25  or  80  feet  deep,  and  raised  enough  ore  to  pay  expenses, 
and  perhaps  something  over. 

After  that,  and  nearly  up  to  the  time  of  my  visit,  nothing  had  been  done. 
In  1869,  John  Smith  &  Co.,  had  an  engine  on  the  ground,  and  were  pre- 
paring to  resume  operations.    What  they  did  I  am  not  informed. 

I  am  not  able  to  give  the  features  of  this  deposit;  when  there,  the  shaft 
was  full  of  water.  The  galenite,  both  at  this  and  the  mine  mentioned  be- 
low, is  associated  with  barite,  fluor,  blende,  and  pyrite. 

1269.  (8)  The  Montgomery  Mine  is  about  two  miles  northeast  of  the  last. 
It  was  also  held  under  lease  by  Smith  &  Co.  An  engine  had  been  placed 
at  this  mine  also.  I  have  never  seen  this  point.  Its  features  are,  doubtless, 
like  those  of  the  Carter  Mine. 

1270  The  lead  of  ore  of  Bompate  Cove  has  been  spoken  of  in  connection 
with  the  origin  of  the  iron-ore  occurring  in  the  same  cove,  (}  1182,)  and  also 
in  2  566.  Some  work  has  been  done  here,  but  the  developments  made  are 
not  promising. 

1271.  Many  years  ago  some  lead-ore  was  raised  in  Jefferson  County,  but 
I  know  nothing  of  its  mode  of  occurrence. 
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1272.  The  presence  of  eerusnte  in  the  soil,  at  a  point  in  the  Yallejr 
tween  Greeneville  and  and  the  Warm  Springs,  is  mentioned  in  {  568L 

1273.  Galenite  also  occurs   in   Grainger,  six  miles  norl^ti  of 
Eutledge,  in  Roane,  in  Bradley,  a  few  miles  southwest  of  Cleve- 
land, and,  as  I  have  said,  in  most  of  the  counties  of  East  Ten- 
nessee,  but  generally  in  quantities  too  small  to  be  of  special 
interest. 

1274.  The  limestone  constituting  the  base  of  the  Cumberland 
Table-land,  which  lies  both  in  East  and  Middle  Tennessee, 
affords  lead-ore  at  several  points.  A  vein  occurs  in  Marion 
County;  other  localities  are  on  the  sides  of  the  mountain  above 
Sequatchee  Valley;  lead,  too,  has  been  found  in  Whitej  in  the 
"Gulf  of  Caney  Fork."     (§  932.) 

1275.  Lead  in  Middle  and  West  Tennessee. — Veins  of  galenite^ 
generally  associated,  as  in  the  Eastern  Division,  with  blende, 
occur  in  many  counties  in  Middle  Tennessee.  Most  of  them 
are  of  no  practical  importance.  See  §§  700,  701,  740,  824,  and 
932. 

1276.  In  regard  to  a  "large  vein"  in  Davidson,  in  the  vicinity 
of  Haysborough,  Dr.  Troost,  in  his  seventh  report,  says: 

"It  is  yery  probable  that  this  vein  is  very  extensive  and  rich,  and  the  ore 
is  good.  It  has  been  penetrated  about  ten  or  twelve  feet,  and  has  already, 
at  this  inconsiderable  depth,  produced  about  1000  llis.  of  lead.  This  vein 
being  situated  near  a  rivulet,  the  work  was  impeded  by  the  water,  and  the 
operation  abandoned.  By  an  accurate  search,  the  same  vein  may  be  found 
at  a  more  convenient  place;  or  by  erecting  pumps,  the  vein  may,  perhaps, 
be  worked  with  advantage.  It  is  very  probable,  as  I  mentioned  above,  that 
this  vein  is  extensive;  traces  of  it  are  found  on  the  bank  of  the  Cumber- 
land River  in  several  places." 

This  galenite,  associated  witb  some  blende,  OQCXxrsin  a  gangue 
0/  barite.  It  is  not  at  present  in  a  condition  to  admit  of  ex- 
amination. 

1277.  Some  lead  ore  has  been  reported  as  occurring  in  the 
limestones  of  West  Tennessee.  Loose  fragments  or  pebbles  of 
galena  have  occasionally  been  noticed  in  the  gravel -beds  of  this 
part  of  the  State. 

1278.  The  Zinc  of  East  Tennessee. — I  have  already  had  oc- 
casion to  speak  of  the  occurrence  of  blende  in  connection  with 
galenite.    The  two  important  ores  of  zinc,  however,  are  smith- 
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0onite  and  calamine.  (See  §§  1261  and  1261a.)  They  occur 
in  deposits,  and  in  irregular  veins,  in  the  dolomites  of  the 
Knox  Group,  (see  §  1260,  and  also  §  569,)  at  numerous  locali- 
ties, the  most  important  of  which  are  in  iJ^nion,  Claiborne  and 
Jefferson  counties. 

1279.  The  zinc  ores  of  Claiborne  and  Union  have  been  long 
known.*  They  occur  at  intervals,  with  more  or  less  galenite, 
on  the  back  of  the  anticlinal  referred  to  in  §  1263,  and  de- 
scribed in  previous  sections.  Many  of  these,  however,  are  too 
limited  to  be  worthy  of  special  mention. 

1280.  The  Siiner  locality  is  the  most  important  that  I  have 
met  with  in  this  region,  and  it  is  certainly  an  interesting  one. 
This  locality  is  in  Union  County,  near  one  of  the  roads  lead- 
ing from  Tazewell  to  Jacksboro',  and  about  three-fourths  of  a 
mile  from  PowelFs  Eiver,  and  is,  moreover,  from  three  to  four 
miles,  in  a  southwesterly  direction,  from  the  Caldwell  Lead 
Vein. 

1281.  The  ore  outcrops  here  in  a  belt  or  zone,  which  is  ft'ozn  50  to  60  feet 
wide,  and  runs,  in  an  east-northeasterly  direction,  across  a  low  ridge. 
This  zone  has  always  been  marked  out  by  the  absence  of  trees.  Over  the 
area,  six  or  seven  pits,  (at  the  time  of  my  last  visit,  1865,  mostly  filled  up,) 
were  dug  many  years  ago,  and  a  dozen  tons  of  ore  thrown  out.  Some  of 
this  was  taken  down  the  river,  but  the  most  of  it  has  been  lying  on  the 
ground  ever  since.  So  far  as  could  be  seen,  the  ore,  tmithsoniu  and  cala^ 
mine,  with  here  and  there  buttons,  and  small  masses  of  galenite,  and  occa- 
sionally of  blende,  occurs,  with  much  siliceous  matter,  in  irregular  "veins," 
or  in  a  network  of  veins.  The  veins  (^parenUy  run  vertically  into  the  rocks, 
are  from  a  few  inches,  to  several  feet,  in  thickness,  and  with  the  enclosed 
matter,  make  up  the  zone  above  mentioned. 

The  rocks  of  the  vicinity  are  dark  and  blue  magnesian  limestones,  of  the 
lower  part  of  the  Knox  Dolomite.  (}  535.)  Some  of  them  are  oolitic,  and 
a  few  thin  beds  of  Knox  variegated  shale  are  met  with.  The  strata,  in 
general,  are  approximately  horizontal. 

The  masses  of  ore  thrown  out  are  rough,  heavy,  and  generally  more  or 
less  open. 

1282.  There  are  doubtless  a  number  of  localities  in  the  Lead 
and  Zinc  Begion  of  Powell's  Biver,  that  will,  hereafler,  prove 
themselves  to  be  .valuable,  notwithstanding  the  failures  thus 
far,  to  open  remunerative  mines.    The  region  is  away  from  the 

*  To  Dr.  Troost  is  dae  the  credit  of  haying  first  called  attention  to  the  sine  of  East 
Tennessee, 
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means  of  transportation,  the  river  amounting  to  bat  little,  and 
this  has  embarrassed  and  retarded  mining  operations. 

1288.  Five  or  six  miles  from  Tazewell,  in  the  viciaily  of  Mr.  John 
Fulps,  on  Straight  Creek,  are  deposits  of  ore,  both  of  lead  and  zinc. 
Some  digging  has  been  done,  and  ore  taken  oat,  but  the  extent  of  the  de- 
posits remains  to  be  determined. 

1284.  At  several  points  in  Jefferson  County,  ores  of  zinc 
occur.  The  most  important  appears  to  be  at  Mossy  Creek. 
At  this  locality,  numerous  irregular  "veins,"  in  rocks  nearly  \ 

horizontal,  and  of  the  Enox  Dolomite  Formation,  occur  on  a 
hill-side  within  an  area  of  several  acres.  The  ore  is  smith- 
sonite  and  calamine,  with  more  or  less  blende. 

1286.  Within  a  few  years,  works  hare  been  erected  at  Mossy  Creek,  for 
working  the  zinc  ores,  and  especially,  as  I  understand,  for  the  manufac- 
ture of  the  white  oxide  used  like  white  lead  in  painting.  For  a  few 
months  after  the  completion  of  the  works,  the  proprietors  succeeded  in 
making  considerable  quantities  of  the  oxide,  (^*zinc  paint;")  but  after  that, 
for  reasons  that  I  do  not  understand,  operations  were  suspended,  and  the 
works  have  been  idle  ever  since.  I  have  not  had  occasion  .to  visit  Mossy 
Creek  since  the  operations  above  mentioned  commenced,  and  know  not 
what  developments  were  made.  I  am  told  that  the  ore  proved  abundant, 
and  of  good  quality.  • 

1286.  Some  ore  has  been  found  in  the  vicinity  of  Dandridge. 
From  Mossy  Creek,  down,  through  the  New  Market  Valley, 

and  in  a  southwesterly  direction,  through  Knox,  as  far  as  Lou- 
don, zinc  ores,  smithsonite,  etc.,  are  found  in  small  quantity^ 
at  numerous  points. 

Localities  also  exist  in  Cocke  County. 

In  Middle  Tennessee,  there  are  no  noteworthy  localities  of 
jBinc  ore,  that  I  know  of.  The  occurrence  of  blonde,  with  gale- 
nite,  in  this  part  of  the  State,  has  been  referred  to. 

APPENDIX. 

1287.  Note  on  Silver, — In  Dr.  Troost's  Fifth  Report,  as  well  as  in  my 
Reconnoitaaneej  (1856,)  mention  is  made  of  the  finding  of  ^^Sulphuret  of 
Silver'*  in  Cumberland  Mountain  and  Calf-killer  River.  After  further 
investigation,  I  have  satisfied  myself  that  the  specimens  in  question  were 
not  of  Tennessee  origin.  I  have  reason  to  believe  that  the  specimen  found 
in  the  Calf-killer,  by  Troost,  was  purposely  placed  there  by  some  unknown 
person.  It  is  time  the  whole  matter  was  expunged  f^om  Tennessee  Re- 
ports. 
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1288.  Silver  in  Lead — Indian  Stories. — Some  iiilver,  though  generally  in 
mere  traces,  is  found  in  our  lead  ores.  I  know,  as  yet,  of  no  locality  of 
auch  ore,  of  any  importance,  though  such  may  bo  looked  for.  A  lead  ore 
containing  five  or  six  per  cent,  of  silver,  would  be  a  silver  ore. 

The  numerous  old  Indian  stories  about  silver  mines,  which  are  so  com- 
mon in  East  and  Middle  Tennessee,  there  being  at  least  one,  perhaps  two, 
on  an  average,  for  every  county,  are  entitled  to  no  credit  To  give  a  spe- 
cific amount  of  them,  would  require  a  volume,  which,  when  written,  would 
be  worth  practically  nothing. 


Section  IV. 

a  O  L  D  .     (5.) 

1289.  During  the  last  thirty-eight  years  gold,  in  limited 
quantity,  has  been  obtained  in  Tennessee.  The  region  which 
affords  it  lies  in  the  south-eastern  part  of  the  State.  From  my 
own  observations,  I  would  give  greater  limits  to  this  region 
than  those  hitherto  assigned  it. 

1290.  More  or  less  gold  could  doubtless  be  found  in  the  mountain  parts 
of  all  the  eastern  counties,  from  the  French  Broad  to  Georgia,  wherever 
the  semi-metamorphic  slates  of  the  Ocoee  Group  are  to  be  met  with. 

In  many  parts  of  this  region  lenticular  conformable  veins  of  quarts 
abound,  and  some  of  them  will  doubtless  prove  to  be  rich  enough  to  work. 
(See  §  475.) 

1291.  There  are  numerous  localities  where  firold  has  been 
found.  At  most  of  them  it  occurs  in  small  quantity.  In  all 
cases,  with  but  a  few  exceptions,  it  has  been  washed  out  of  the 
gravel  and  sands  of  branches,  creeks  or  rivers. 

The  following  are  some  of  the  localities :  In  Blount  County, 
a  few  miles  east  of  Montvale  Springs,  and  back  of  Chilhowee 
Mountain ;  in  Monroe,  at  several  points,  as  follows — on  the 
waters  of  Citico  Creek,  in  the  bed  of  Cane  Creek,  on  the  head- 
waters of  Tellico  Eiver,  and  on  those  of  Coca  or  Coqua  Creek; 
in  Polk  County,  also,  it  has  been  found. 

1292.  Coca  Creek  and  Vicinity. — The  localities  which  have 
afforded  most  of  or  nearly  all  the  gold,  are  those  of  Coca  Creek 
and  vhunitj/y  embracing  a  strip  of  country  perhaps  eight  or  ten 
miles  long,  and  two  or  three  wide.    This  region  is  a  part  of  the 
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depression  or  mountain  trough  spoken  of  in  §  437.  It  is  in- 
tersected by  the  Tellico,  and  supplies  some  of  the  important 
tributaries  of  that  river.  Coca  Creek,  a  tributary  of  the  Hi- 
wassee,  flows  through  the  southern  part. 

1293.  The  first  gold  was  discovered  in  1831.    So  soon  as  the 

fact  became  generally  known,  hundreds  of  persons  flocked  to 

the  golden  field,  and  engaged  in  working  the  debris  of  all  the 

low  places  and  streams,  small  and  great,  in  the  region.    Every 

year  since,  more  or  less  work  has  been  done,  and  gold  to  the 

value  of  many  thousand  dollars  has  been  collected  and  carried 
off. 
At  first;  in  the   richest  localities^  an  industrious  man  could 

average  two  dollars  a  day,  which  was  then,  when  wages  were 
loW;  considered  an  excellent  business.  In  a  short  time,  the 
average  svas  reduced  to  a  dollar  and  a  half,  and  then  to  one 
dollar,  and  lower. 

At  present  some  washing  is  occasionally  done.  About  fifty 
cents  a  day  to  the  hand  can  be  depended  upon^  with  the  addi- 
tional prospect  of  greater  yields  at  intervals. 

1294.  The  following  table  shows  the  amount  of  Tennessee 
gold  deposited  at  the  United  States  Mint,  and  branches,  from 
1831  to  1853,  inclusive  :* 

YALUB   OF   TBNNS88KK   GOLD    DEPOSITED   At    THB    UNITBD   STATES   HINT,    ETC. 


Years. 

Value. 

Years. 

Value. 

Years. 

Value. 

1831 

$1,000 

1839 

$800 

184-: 

$2,511 

1882 

1,000 

1840 

104 

1848 

7,161 

1883 

7,000 

1841 

1,212 

1849 

5,180 

1834 

8,000 

1812 

1850 

1,5U7 

1885 

100 

1848 

2,788 

1851 

2,377 

1886 

S'jO 

1844 

2,240 

1852 

750 

1837 

1815 

8,202 

1858 

119 

1888 

1,600    . 

1846 

2,642 

1854 

$46,028 

The  largest  piece  of  native  gold  that  I  have  heard  of,  found 

^he  part  of  the  table  firom  1831  to  1847,  inclusiTe,  has  been  taken  from  Dana's  Man* 
oal  of  Mineralogy;  the  remainder,  f^om  1848  to  1803,  f^om  Whitney's  Metallic  Wealth 
of  the  United  States. 

In  the  latter  work,  the  amount  deposited  from  1838  to  1847,  inclusive,  is  given  in  the 
aggregate  at  $60,446;  while  in  the  former,  the  amount  for  the  same  time  is  but  $16,499, 
making  a  difference  of  $33,047.  As  the  product  of  each  year  is  specified  in  Dana*8 
Manual,  we  adopt  $16,499  as  being  most  likely  correct.  Whitney  gives  $79,970  as  the 
entire  yield  for  the  period  included  in  the  table  above. 
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at  any  time  in  the  Coca  region,  weighed  twenty -one  penny- 
weights; a  smaller  peice  weighed  eleven.* 

1295.  Source  of  the  Gold — the  Whippoorwill  Vein. — The  gold 
found  in  Tennessee  has  been  derived  mainly  from  quartz  veins. 
Liberated  by  the  disintegration  of  these,  the  rains  and  the 
streams  have  washed  it,  together  with  gravel,  sand  and  earth, 
into  the  low  places.  This  view  has  been  confirmed,  within  a 
few  years,  by  the  discovery  of  a  gold-bearing  quartz  vein  in  the 
Coca  Creek  JRegion.  This  has  been  found  on  a  small  branch 
called  Whippoorwill,  the  waters  of  which  find  their  way  into  the 
Tellico.  The  place  is  near  a  low  ridge,  dividing  the  Coca  Creek 
and  Tellico  waters,  and  is  about  six  miles  east  of  the  Tellico 
Iron-works. 

1296.  Through  the  kindness  of  Austin  Fry,  Esq.,  I  had  the 
opportunity  of  seeing  and  examining  this  locality. 

The  "vein"  lies  between  the  strata,  not  intersecting,  but  dip- 
ping with  them  to  the  south-east  at  an  angle  of  about  forty -five 
degrees.  It  is  composed  of  brittle  quartz,  rather  compact;  but 
occasionally  affording  cavities,  some  of  which  are  rhombohed- 
ral  or  cubic  (pyrite)  in  outline,  and  filled  with  brownish  or 
yellowish  ferruginous  matter.  This  vein  or  sheet  of  quartz, 
has  an  average  thickness  of  about  six  inches;  its  surfaces  have 
a  wavy  or  rolling  character  like  those  6f  the  adjoining  slates. 

The  outcrop  was  exposed  for  many  yards,  and  ran  up  the 
side  of  the  hill.  The  gold  occurs  in  grains  and  scales  through 
the  quartz,  and  also  occasionally  in  the  ferruginous  matter 
mentioned  above.  I  saw  many  fragments  of  quartz,  taken 
from  the  vein  along  its  outcrop,  containini^  visible  particles.. 
Some  very  fair  cabinet  specimens  have  been  obtained. 

1297.  A  company  was  formed  some  years  ago,  under  the 
style  of  the  Whippoorwill  Mining  Company,  that  proposed  to 
ascertain  the  richness  of  the  quarts,  and  the  extent  of  the  vein. 
What  they  have  done,  if  anything,  I  am  not  advised. 

This  vein  we  regard  as  but  one  of  many  auriferous  veins 
like  it,  some  of  them  perhaps  much  more  extensive,  that  may 
be  found  at  different  points  in  the  region  specified  in  the  begin- 
ning of  this  section. 

The  geological  character  of  the  Coca  Creek  Aegion  is  given 
in  §§  437  and  438,  to  which  the  reader  can  refer. 

*A  pennyweight  of  native  American  gold  ia  naiially  worth  front  ninefty-fiTe  cents 
to  one  dollar. 
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CHAPTEH  XVII. 


129S.  HaviufT  coniidered  tbe  ores  and  metals,  we  take  up  now  the  tnine- 
rala  not  lusd  ai  ores,  and  tb*  rock-material  of  the  formations  susceptible 
«f  useful  appltcstion.  Manj  of  theee  substances  liave  beea  described,  and 
will  be  but  little  more  than  anumeTaCed  here. 


STONE  COAL.    (1.) 

1299.  In  coneidering  the  Coal  Measures,  the  coal  was  oecee- 
earily  included.  The  reader  U,  therefore,  referred  to  chapter 
XII,  where  this  formation  is  described,  for  the  principal  facts 
as  to  the  coal,  and  coal  beds.  What  is  added  here,  is  enpple- 
meotary. 

1300.  Amount  of  Coal. — It  is  a  difficult  matter  to  make  a  ro- 
liahle  estimate  of  the  aggregate  amount  of  coal  in  Tenneasee. 
The  Buperficial  area  of  the  coal-field  is  5,100  square  miles,  as 
given  in  §  945.  I  once  estimated  the  amount  of  coal  to,  be 
equal  to  a  solid  stratum  eight  feet  thick,  and  co-extensive  with 
the  Table-land*  This  would  be  equal  in  volume  to  a  solid 
block,  8  feet  high,  61  miles  wide,  and  100  long.  As  to  how 
this  approximates  to  the  truth,  the  reader  can  form  some  idea 
by  studying  chapter  XII.,  and  its  sections.  It  is,  perhaps,  a 
maximum  estimate. 

1301.  Quality. — All  the  Tennessee  coals  are  bituminous; 
but,  as  such,  they  present  many  varieties.    Some  are  highly 
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bituminouS;  gas-making  coals;  others,  are  semi-bitamiDOUs ; 
some,  open,  free-burning,  while  others  are  coking  coals.  The 
coals  beneath  the  Conglomerate  appear  to  be  as  variable  in 
qaality  as  they  are  in  volame.  I  am  inclined  to  think  that 
the  Tennessee  coals,  in  general,  contain  less  pjrite  than  nsaal. 
Of  this,  however,  I  cannot  be  certain,  until  further  observa- 
tions are  made. 

1302.  I  will  not  attempt  any  classification  of  the  coals,  as  to 
quality.  The  data  are  not  yet  sufficient  for  this.  Below,  are 
a  number  of  analyses  of  Tennessee  coals,  collected  from  a  va- 
riety of  sources : 

ANALYSES  OF  TENNESSEE  COALS. 


No. 

X 

2 

8 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

County. 

Name  of  bank. 

Specific 
gravity. 

ASALTBU 

■ 

Carbon. 

Volatile 
matter. 

Ashes. 

Roano «... 

Kimbroagh'8 

Gillen  water's 

Sewanee 

1.45 
1. 

71.00 
69.00 
76.00 
66.50 
59.88 
59.50 
56  50 
49.50 
65.00 
74.20 
68.90 
56  76 
55.00 

17.00 
14.00 
17.00 
29.00 
84.50 
88  00 
41.50 
43.00 
82.50 
21.89 
26.80 
40.75 
40.00 

12.00 
17.00 
7.00 
5.50 
6.12 
2.60 
2.50 
7.50 
2.50 
4.41 
9.80 
2  50 
5.00 

Rhea 

?    

Orundv*. 

(1 

11 
** Upper  Seam."... 

U                      tl 

*' Lower  Seam.y.... 
MtnA - 

Marion ., 

u 

u 

u 

II 

Hamilton 

3 1004  (a) 

Sale  Creek 

Anderson.^ 

Coal  Creek 

Nos.  1.  2  and  8,  are  by  Dr.  Troost. 

No.  4,  18  by  F.  Zwickl,  of  New  York. 

Nos.  5,  6,  7,  8,  9,  12  and  18,  are  by  Prof.  W.  M.  Stewart,  of  Glen  wood, 
near  Clarksville. 

No.  10,  is  by  Dr.  Julius  J.  Pohle. 

No.  I],  is  by  T.  Sterry  Hunt,  of  Canada. 

Ashes  of  6  and  7,  light  drab;  of  8,  dark  gray;  of  10,  fawn-colored;  of 
11  and  12,  reddish  gray;  of  18,  light  gray. 

The  ashes  of  10  are  made  to  include:  moisture,  1.80;  sulphur,  0.71;  and 
ashes,  2.40. 

Nos.  6  and  7,  above,  are  from  the  region  in  which  the  sections  }§  961  and 
962  were  taken.  Considerable  work  has  been  done  recently  in  this  vi- 
cinity by  Lewis  &  Co.,  but  as  to  the  developments,  I  am  not  informed. 
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1303.  The  following  statement  iW)m  Mr.  J.  H.  Zendrick,  Sec- 
retary of  the  Nashville  Gas  Light  Gumpany,  is  interesting  with 
reference  to  Tennessee  gas  coals: 

Oat  Q>alt. — The  old  SewaoM  coftl  U  now  being  nted  in  largt  quttotitiea 
for  gu  at  Nash  vi lie.  Ibis  oo&l  girei  tlievery  btil  t«k»,vti  gives  a  fair 
yield  of  gai,  tbe  quality  of  which  ia  mkde  to  equal  to  PUubtirg  ami  gn,  by 
lutng,  lay,  tvo  nad  a  half  pounda  of  crude  reiio  to  every  biubel  of  coal. 

The  Anderaon  County  coal,  \»  the  b««  ^oi  etxd  in  ths  eaatern  portion  of 
the  State;  it  compares  well  with  Pittsburg  ooal. 

Tht  Nat  (fcai,  from  the  mines  of  Lewis  A  Co.,  on  tbe  Jasper  Branob 
Railroad,>hoirs  iUelf  by  experiments  «o  far,  to  be  equal  to  any  ibioginthe 
State,  and  if  they  improve  u  the  inin«a  are  opened  Ibe  coal  may  equal  any 
Pittsburg  coal  for  any  ose. 

1304.  Production,  etc. — At  this  lime  the  principal  points  at 
which  coal-miniDg  is  done  in  Tenneseee,  are  Tracy  City,  Iq 
Grundy,  and  the  .JStna  Minea,  in  Marion.  There  are  many- 
other  points  at  which  Coal  is  mined,  a  large  aggregate  amount 
being  thus  produced;  but  by  far  the  greater  part  of  the  Coal 
tahen  to  m.arket  comeB  fVom  the  two  localities  tuentioned. 

The  ^tna  Mines  are  active,  bat  I  have  no  statements  &om 
them. 

1305.  The  following  letter  from  A.  9.  Colyar,  Esq.,  President 
of  the  Tennessee  Coal  and  Railroad  Company,  gives  us  satisfac- 
tory information  in  reference  to  the  condition  and  operations  of 
the  Sewanee  Mines. 

An  analysis  by  Mr.  Taryan  is  also  added,  which  makes  three 
in  all,  that  we  have  of  this  Coal. 

Kashtillc,  Marah  22,  1809. 
Dr.  Sattdbp: 

Dear  Sir: — Tn  answer  to  yonr  inquiry,  I  have  to  atale  that  tbe  Sewanee 
HineB,  now  being  worked  by  Ihe  Teanenaee  Coal  and  Railroad  Company, 
have  lieen  gradually  improving  in  appearance  and  quality  since  Ihey  were 
opened.  The  mine  is  thoroughly  opened,  ihere  iKing  now  about  4}  miles  at 
railroad  traok  under  tbe  ground.  The  openings  are  by  three  main  entriei 
from  the  onlside;  one  extending  over  TOO  yards,  tbe  others  about  300  yard* 
each.  These  entries,  and  the  oroMiDga,  penetra[«  enough  of  the  hiila  on  both 
•ides  of  the  railroad  to  demonatrate,  that  ttda  single  bedof  oeal  has  an  extent 
of  at  least  1600  acres.  The  entire  vein  it  level,  being  about  15  feet  above  tbe 
railroad. 

The  work  of  this  Conipany  for  three  years,  has  been  t«  increase  the  facili- 
ties for  shipping  coal,  and  it  it  now  ahipping  about  6000  buabala  per  day. 
The  next  year's  work  will  amount  to  80,000  tens,  or  2,000,000  buahela.  The 
demand  tor  coal  is  inoreaaing  to  each  an  extent  that  Ihia  Company  lacks  more 
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of  sapplying  the  demand,  shipping  26  can  per  day,  than  it  did  3  years  ago, 

shipping  5  oars  per  day. 
The  coal  is  usually  4  feet  8  or  10  inches;  but  there  is  much  coal  7  feet 

thi^k.    Since  penetrating  the  mountain,  howeyer,  a  oonsiderable  distance* 
'^  the  Toin  in  quite  uniform  at  firom  4}  to  6  feet.    This  coal  is  much  harder,  and 

'i-'  in  every  way  superior  to  the  coal  taken  out  for  several  years  after  the  mine 

:'  was  opened. 

A  remarkable  fact  has  occurred  in  the  use  of  this  coal  in  engines.    The 
c^  argument  against  burning  coal  instead  of  wood  in  engines  is,  generally,  that 

it  burns  out  the  fire-box.     This  Company  is  now  using  two  engines  which 
I  have  been  in  constant  use  12  years.     They  have  both  been  rebuilt  in  the  last 

*  two  years,  having  run  ten  years  with  the  same  fire-boxes.    The  machinist  in 

rebuilding  one  of  these  engines  would  have  put  back  the  same  fire-box,  but 

that  it  was  broken  in  taking  the  engine  to  pieces.    Mechanics  say  there  is 

.scarcely  such  another  instance  recorded. 

The  composition  of  this  coal,  by  the  analysis  lately  made  by  Mr.  Taryan, 

of  this  city,  is 

Fixed  Carbon 63.6 

Volatile  Matter 29.9 

Ash: 6.6 

100.0 
Specific  gravity 1.312.  Coke 70.1 

After  considerable  tests,  it  is  pretty  well  settled,  that  this  coal  will  make 
iron  without  coking.    It  is  now  used  in  preference  to  any  other  tried  at  the 
Vulcan  Worki  at  Chattanooga,  and  at  the  large  Boiling  Mill  of  Scofield  & 
Gray,  at  Atlanta. 

The  mining  of  this  ooal  costs  about  8  cents  per  bushel;  and  all  the  railroads 
South  have  reduced  the  freight  on  ooal  until  it  can  now  be  shipped  over  any 
of  the  roads  south  of  Nashville,  including  the  Nashville  k  Chattanooga  Rail- 
road, at  prices  as  low  as  those  the  roads  in  Pennsylvania  are  charging. 

Truly, 

A.  8.  CoLTAB,  PrtaidmU 

1306.  As  a  part  of  the  history  of  the  mining  and  consump- 
tion of  coal  in  Tennessee,  I  add  the  following  table.  The  facts 
embraced  were  obtained  in  1855,  by  the  author,  in  most  cases 
from  the  proprietors  of  the  banks  themselves. 

The  entire  amount  of  coal  mined  in  1854,  is  seen  by  the 
table  to  have  been  247,400  bushels,  or  8,836  tons :  "^ 

*  In  Tennessee  a  bushel  of  coal  is  80  pounds;  a  ton,  therefore  is  28  bushels. 
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PRODUCTION  AND  OONSUMPTIOIV  07  TEITNBSSEB   COAL  IN   1854. 


COUNTT. 


Claiborne., 


Campbell... 


Andbrsoit. 
(a)  Coal  Creek. 


(6)  Poplar  Creek. 


BOANS. 

£imbroagh*8  Bank. 


Hamilton  &  Marion 
(a)  Jack's  Bank 


(b)  Clift  &  McCree*B 

(c)  Tennessee  Biver. 


(d)  Baccoon  Mou'tn, 


BIT8HBL8 
BAMKO. 


500 


aBMABKS. 


4000 


8000 
85,000 


Used  by  blacksmiths  mostly.  Two  thou- 
sand bushels  in  addition  were  brought 
from  Kentucky. 


Consumed  by  blacksmiths  mostly.  Fine 
banks  occur,  from  4  to  6  feet  thick. 


83,000* 


Used  by  blacksmiths  mostly. 

Coal  consumed  for  manufactnrine  and 
domestic  purposes  in  Knoxville,  ]north 
Alabama,  and  by  blacksmiths  of  the 
county.  Excellent  banks,  6  and  7  feet 
thick.  Fifty  thousand  bushels  estimated 
production  of  1865.  Coal  in  Knbxville  is 
worth  from  18  to  25  cents  per  bushel. 


One-third  made  into  coke,  and  sent  to 
KnoxTille,  Georgia  and  Alabama.  Sold 
near  the  bank  at  15  and  12}  cents  per  40 
lbs.  The  remainder  consumed  in  Loudon 
and  Knoxville  for  manufacturing  and  do- 
mestic purposes.  Sold  near  the  bank  at 
12}  and  10  cents  per  each  70  lbs. 


1000 

25,000? 
14,000 


24,500 


(e)  Battle  Creek......     11,000 


In  1858,  raised  15,500  bushels.  Sold 
at  7  cents  at  the  bank. 

Perhaps  more. 

Two  or  three  banks  where  the  river 
breaks  through  Walden's  Ridge.  Coal 
delivered  on  the  bank  at  about  10  cents, 
and  consumed  mostly  in  North  Alabama. 

Banks  near  the  railroad.  Coal  sent  to 
Nashville,  Chattanooga  and  Georsia. 
Consumed  as  above.  Estimated  produc- 
tion of  1855,  800,000  bushels.f 

Two  or  three  banks. 


*  A  larger  amount  was  given  as,  bat  estimated  at  seventy  pounds  to  the  bushel. 

f  Not  having  the  exact  amount,  we  have  estimated  the  production  of  these  banks,  in 
1866,  at  9009  tons. 
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COtniTT. 

VDSHTOS 
BAXflSD. 

BKMABKH. 

Bhba. 
Roddy's  Bank*....« 

2000 

Fsed  in  the  yicinity.  In  1858,  about 
20,000  bushels  were  raised  at  this  bank, 
and  consumed  at  Eagle  Furnace,  Chatta- 
nooga, and  in  Georgia,  for  purposes  as 
above. 

16,000? 

Used  mostly  in  Winchester  for  domes- 
tic purposes,  and  by  blacksmiths,  etc 

IrRulvDTa  ••••••••  •,•••• 

Vak  BXTBXir 

8500 

XTsed  in  the  counties  mostly  by  black- 
smiths. Goal  delivered  in  McMinnville 
costs  about  20  cents. 

Whitb,...» 

15,000 

Used  within  the  county,  mostly  in 
Sparta,  both  by  blacksmiths  and  for  do- 
mestic purposes.  In  great  part  obtained 
from  two  banks,  from  8}  to  4}  feet  thick. 

JrUTNAM*  •••••••••  ••••• 

Overton ■ 

1400 

Used  by  blacksmiths.  Considerable 
coal  was  sent,  a  few  years  ago,  from  Fen- 
tress to  the  Kashville  market 

FXNTBSSS 

Scott *) 

4500 

Used  by  blacksmiths  mostly.  Numer- 
ous exposures  of  coal,  from  1  to  6  feet, 

many  of  them  of  excellent  quality. 

• 

JA0BOAN*«***««*«.M**« 
Blkbsoi 

1307.  In  1855  there  was  a  great  increase  in  the  quantity  of 
coal  mined.    This  was  due, 

First;  to  the  greater  activity  of  operations  at  the  Eaceoon 
banks; 

Secondly,  to  the  beginning  of  coal-mining  by  the  Sewanee 
Company, 

1308.  The  estimated  production  of  the  Raccoon  banks  daring 
this  year,  (1855,)  was  9000  tons,  an  increase  of  8125  over  the 
yield  of  1854. 

1309.  The  Sewanee  Mining  Company  was  organized  in  Jan- 
uary, 1854.  At  the  start,  they  took  the  coal  out  of  the  hill  at 
the  ''Lower  Mines.''  (See  §§  976  (s).  and  983,)  and  sent  the  first 

•  Or,  Gillenwater*8.    (See  toMe,  {  1302.) 

Sig.  32.    VoLl. 
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car-load  of  coal  to  Nashville  in  Juncj  1855.  TTp  to  the  last  of 
December,  of  the  same  year^  3823  tons  had  been  delivered  at 
the  city  depot. 

1310.  The  production  of  1855  will,  therefore,  stand  in  tons, 
as  follows: 

Inereweover  last  year  at  Baoeoon  banks, 8125 

Sewanee  banks...... 8828 

Production  of  last  year, «.....,..8886 

Total  production  of  last  year, ••20,784 

In  this  we  allow  nothing  for  the  increased  quantity  of  coal 
raised  at  other  banks,  which  would  swell  the  total  amount  to 
21,000  or  22,000  tons.  The  aggregates  for  succeeding  years 
have  not  been  made  out. 


Section  II. 

LIGNITB  OR  BROWN  COAL.    (2.) 

1311.  Lignite  presents  itself  as  a  half-made  stone  coal.  It 
occurs  in  the  beds  much  like  coal,  and  has  analogous  geologi* 
cal  relations,  the  strata  of  sand  corresponding  to  sandstones, 
and  the  laminated  clays  to  shales.  The  lignite  beds  at  several 
localities  in  the  Mississippi  Bluff,  (§  279,)  are  a  conspicuous 
feature^  They  occur  at  numerous  points,  and  often  have  a  vol- 
ume of  three  or  four  feet,  rarely  swelling  out  to  five  and  six. 

I  have  already  spoken  of  the  Lignite  of  the  Mississippi 
Bluff,  and  of  the  formation  containing  it.    See  §§  1135  to  1140. 

1312.  In  Garter  County,  lignite  occurs  with  clay  in  an  iso- 
lated deposit,  a  few  miles  north  of  Elizabethton,  at  the  termi- 
nation of  the  Holston  Mountain.  Its  lateral  extent  appears  to 
be  limited.  A  pit  has  been  sunk  through  the  clay  into  the 
lignite,  penetrating  the  latter,  as  I  was  informed,  nine  feet* 
At  the  time  of  my  visit,  the  excavations  were  partly  filled  with 
water,  which  prevented  as  thorough  an  examination  as  I  de- 
sired. 
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1313.  So  long  as  coal  is  cheap,  and  wood  plenty,  there  will 
be  no  demand  for  lignite.  As  fuel,  it  is  much  inferior  to  either 
of  the  former. 


sbction  hi. 

PETROLEUM  AND  ALLIED  SUBSTANCES.    (8.) 

1314.  These  substances  are  mixtures,  and  not  simple  mine- 
rals. The  more  fluid  kinds,  like  ordinary  naphtha  and  petro- 
leum, consist,  generally,  of  a  number  of  simple  hydrocarbons ; 
the  viscid  and  solid  kinds  contain  oxygenated  hydrocarbons.^ 
They  may  be  conveniently  classified  as  follows : 

(1)  Petroleum;  liquids  or  oils ;  characteristic  constituents,  (though 
the  ethylenes  and  paraffines  are  most  abundant,)  hydrocar- 
bons of  the  Marsh-gas  series. 

(2)  Pitta^halte ;  viscid  oils,  mineral  tar ;  characteristic  ingre« 
dients,  hydrocarbons  of  the  Ethylene  Series. 

(8)  Asphalts;  mostly  solid;  mineral  pitch *,  contain  oxygena^ 
ted  and  nitrogenous  hydrocarbons. 
These  substances  run  into  each  other  through  a  multitude  of 
gradations. 

1315.  The  occurrence  of  Petroleum  is  mentioned  on  pages 
2d8,  284,  319,  334,  336,  350,  and  363. 

Since  the  paragraph  on  page  350  was  written,  I  have  received 
the  following  communication  from  Col.  C.  H.  Irvin,  with  ref- 
erence to  the  Spring  Creek  oil  wells,  and  also,  as  to  the  well  on 
Jones*  Creek,  in  Dickson  County,  and  others  on  Eagle  Creek 
in  Overton. 

Nabhtillx,  Tknk.,  April  14,  1869. 

Db.  J.  M.  Satfobd: 

Dear  Sir: — Wells  have  been  sunk  on  Spring  Greek  for  oil,  as  fol- 
lows: 

The  Jackson  Companjfe  Well,  600  feet  deep ;  no  oil. 

The  Newman  Well  struck  oil  of  dl2?  gravity,  at  19  feet,  in  1866.  About 
2,000  barrels  were  pumped  at  this  depth.  This  well  failed,  and  was  then 
bored  to  a  depth  of  62  feet,  when  about  2,000  barrels  more  were  taken  out. 
The  well  was  abandoned  in  1867,  on  account  of  the  difficulty  of  transpor- 
tation.   In  1868,  it  was  pumped  again,  and  gave  eyery  indication  of  pro- 

*8«e  system  of  Mineralogy;  J.  X>.  Dana;  Fifth  Ed.,  pp.  720  to  TfiSL 
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ducing  at  least  100  bairels  per  day.  The  pump  valTes  got  foal,  and  it  was 
necessary  to  take  up  tbe  tubing,  since  which  no  oil  has  been  obtained  firom 
this  welL    Hr.  Pedrick  is  now  engaged  in  boring  it  deeper. 

The  Douglau  WeU^  which  is  about  76  feet  from  the  Newman  Well,  pro- 
duced at  the  rate  of  about  80  barrels  per  day,  at  a  depth  of  22  feet,  and 
ceased  producing  at  the  same  time  the  Newman  Well  first  failed.  This  well 
has  never  been  operated  since. 

The  Hoontr   TTeU,  about  260  feet  from  the  last  named  well,  got  oil,  in  / 

1867,  at  a  depth  of  86  feet.  It  is  operated  by  the  Tennessee  Oil  Kefining 
Company.  They  have  obtained  5,000  barrels  of  oil  from  this  well,  at  the 
rate  of  50  barrels  per  day.  The  well  failed  in  the  fall  of  1808,  and  has 
since  been  bored  to  the  depths  of  about  70  feet  Three  weeks  ago  oil  was 
struck  again,  and  the  well  is  now  pumping  at  the  rate  of  50  barrels  per 
day.    The  last  report  from  the  well  is  that  the  quantity  is  daily  increasing. 

The  oil,  to  be  refined,  is  now  brought  to  Nashville,  by  wagons  50  miles 
to  McMinnville,  and  thence  by  rail  to  Nashville,  104  miles. 

The  South-Western  Railroad,  now  in  course  of  construction,  will  pass 
within  one  mile  of  these  wells,  and  the  Tennessee  &  Pacific  Railroad  will 
pass  not  further  than  15  miles  from  them. 

The  same  parties  are  boring  who  first  commenced  explorations  in  1865, 
and  are  still  firm  in  the  belief  that  the  Spring  Creek  oil  field  will  prove 
M  good  as  any  in  PennsyWania. 

Tbe  well  owned  by  Messrs.  Hudson  &  Co.,  on  Jones'  Creek,  in  Dickson 
County,  produced  about  100  barrels  in  the  fall  of  1867,  at  a  depth  of  182 
feet.  The  well  has  since  been  sunk  to  the  depth  of  840  feet.  Hr.  Hudson 
has  lately  procured  new  machinery,  and  intends  boring  1,000  feet,  unless 
oil  is  met  with  at  a  less  depth.    The  indications  are  very  favorable. 

Three  wells  have  been  bored  on  Eagle  Creek,  and  some  oil  obtained  from 
all  of  them,  but  the  difficulty  of  access,  and  low  price  of  oil,  caused  them 
to  be  abandoned  in  the  latter  part  of  1866. 

Tour  obedient  servant, 

Charlxs  H.  Ikvin. 

1316.  Pittasphalt  is  mentioned  on  pages  268  and  284.  There 
18  a  locality  of  Ibis  in  Hickman  County,  on  a  fork  of  Blue 
Buck  Creek,  called  Ugly.  Blue  Buck  is  a  tributary  of  Swan 
Creek.  The  locality  is  at  Perry's.  The  pittasphalt,  or  as- 
phalt, for  the  substance  appears  to  be  intermediate  in  charac- 
ter, occurs  tolerably  plentifully  in  thin,  vertical  seams,  run- 
ning through  a  thick  layer  of  limestone,  lying  about  twelve 
feet  below  the  Black  Shale.  The  formation  is  Nashville,  upon 
which  th^  Black  Shale  in  this  region  rests. 

1317.  Asphalt  is  enumerated,  with  other  minerals,  on  pages 
284  and  334. 
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Section  IV. 

SALT,   NITRE,    ALUM,    BPSOMITB,    GTPSUM,    BARITE,   COP- 
PERAS,  OHALCANTHITE,  PYRITE    AND   BLACK   MANGA- 

NBSE. 

SALT.    (4.) 

1318.  Some  salt  was  formerly  manufactured  in  Tennessee; 
and  there  are  a  dozen  or  more  old  '^saltworks"  in  the  State.  But 
of  late  years,  little  has  been  done  in  the  way  of  making  salt. 
Within  two  or  three  years,  an  establishment  has  been  built, 
and  put  in  operation  on  Obey  River,  the  brine  being  obtained 
from  the  wells  bored  for  petroleum.  I  have  not  learned  what 
success  has  attended  the  enterprise. 

The  manufacture,  hitherto,  has  been  mostly  confined  to  White 
and  Anderson  counties. 

1319.  About  the  year  1820,  Mr.  William  Simpson,  as  I  am 
informed,  made  fifty  bushels  of  salt  per  day,  for  months,  at  the 
old  saltworks  on  the  Calf-killer,  in  White,  three  and  a  half 
miles  northeast  of  Sparta.  After  a  few  months  of  successful 
work,  the  property  became  involved  in  a  law  suit,  which  em- 
barrassed, and  finally  stopped  operations.  The  well,  386  feet 
deep,  has  been  sunk  through  the  Siliceous  Group^  and  appears 
to  terminate  in  the  Black  Shale.  When  this  depth  was  first 
reached,  large  quantities  of  gas  and  salt-water  were  blown  out. 
In  about  ninety  days  the  gas,  in  good  part,  ceased;  after  this 
the  water  was  obtained  by  pumping. 

1320.  The  saltworks  of  Anderson  are  situated  immediately 
at  the  eastern  base  of  the  Cumberland  Table-land.  The  well, 
which  is  now  about  one  thousand  feet  in  depth,  passes  through 
nearly  horizontal  strata  of  sandstones,  shales,  and  coal,  very 
near  the  line  of  an  immense  dislocation,  (§  786,)  which  has 
brought  the  Coal  Measures  down  to  the  level  of  the  Yalley,  and 
in  contact  with  the  Shale  of  the  Knox  Group.  Such  a  location 
is  certainly  favorable.    The  water  obtained,  is,  however,  weak. 

The  works  were  once  in  the  possession  of  Capt.  M.  Winters, 
but  afterwards  came  under  the  control  of  Mr.  Joseph  Esta- 
brook,  now  deceased,  who,  with  characteristic  energy,  labored 
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to  make  them  productive.    Had  Mr.  Estabrook  been  permitted 
to  carry  out  his  plans,  he  would  have  probably  succeeded. 

1321.  In  Middle  Tennessee,  salt  water  was  met  with  in  most 
of  the  borings  made  since  the  war,  for  petroleum.  Brine  was 
thus  obtained  in  Warren,  Van  Buren,  Overton  and  Jackson. 
In  many  cases  it  was  strong,  and  so  far  as  quality  is  concerned, 
would  have  done  well  for  boiling.  With  the  exception  of  the 
water  from  some  of  the  wells  on  Obey,  it  has  not  been  made 
use  of.  The  principal  trouble  in  the  manufacture  of  salt  in 
Middle  Tennessee,  has  been  the  failure  of  the  brine  lifter  a  few 
years. 

NITRB.    (6.) 

1322.  There  are  hundreds  of  caves  in  the  limestone  forma* 
tions  of  Tennessee,  and  especially  in  the  limestones  of  the 
Cumberland  Table-land,  which  afford  nitrous  earth  for  the  man- 
facture  of  nitre.  During  the  first  part  of  this  century,  (in  the 
years  1812-1814  especially,)  these  caves  were  well  ransacked, 
and  the  most  accessible  parts  of  the  earth  raised  and  leached. 
It  is  surprising  to  see  how  much  work  was  done.  In  many  of 
the  larger  caves  remains  of  the  old  hoppers  and  troughs  are 
still  to  be  seen.  The  marks  of  the  picks  and  shovels  upon  the 
parts  of  the  walls  of  the  caves  laid  bare  by  the  removal  of 
earth,  are  as  fresh  as  if  done  yesterday.    (See  also  §  932  (e).) 

1323.  In  some  of  the  caves  the  earth  first  worked  has  ac- 
quired considerable  strength  again,  though  nothing  like  that 
of  the  original  earth,  much  of  which  was  exceedingly  sharp 
to  the  tongue.  Since  1860,  and  during  the  war,  some  work 
was  done  in  these  caves,  but  in  no  case  did  it  amount  to  much. 

1324.  The  nitrous  matter  in  the  earth  of  the  caves  is  mainly 
a  lime-saltpeter^  (nitrocalcite.)  This  is  leached  out,  concentrated 
by  boiling,  and  while  in  solution,  converted  into  potash'Saltpe- 
ter,  or  common  nitre,  by  the  introduction  of  potash. 

Most  of  the  nitre  of  commerce  comes  irom  India ;  some  from 
Spain  and  Egypt. 

ALUM.    (6.) 

1325.  The  principal  source  of  native  alum  in  the  State,  is 
the  Black  Shale.    The  mineral  has  been  spoken  of  in  connec- 
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tion  with  this  formation  on  pages  334  and  335^  to  which  the 
reader  is  referred. 
See,  also,  paragraphs  450,  473  and  474. 

BP80MITE.    (7.) 

1326.  JEpsomite^  or  Epsom  Salty  is  one  of  the  products  of  oxida- 
tion, found  with  alum^  copperas^  and  nitrocalite^  in  caves  and 
'^rockhooses."  Alam  Cave,  in  Sevier  County,  is  an  interesting 
locality.    (See  §  473,  and  also  §  932.) 

GYPSUM.    (8.) 

1327.  I  know  of  no  beds  of  gypsam  in  Tennessee  extensive 
enough  to  be  of  practical  importance.  It  is  to  be  hoped  that 
such  beds  may  yet  be  discovered. 

Localities,  affording  elegant  cabinet  specimens,  are  numer- 
ous. At  "  Gray's  Cave,"  in  the  north  part  of  Samner  County, 
fine  specimens  of  transparent  cleavable  gypsum  (sdenite)  are 
found,  some  of  it  in  crystals,  as  well  as  masses  of  snowy  gyp- 
sum, and  elegant  rosettes. 

See,  also,  pages  254,  283,  357,  and  362.  In  addition,  the  oc- 
casional occurrence  of  elegant  crystals  of  gypsum,  in  the  limon- 
ite  pots  of  the  Western  Iron-Begion,  has  been  mentioned. 

BABITE.    (9.) 

1328.  This  mineral  is  sometimes  called  heavy  spar^  on  ac- 
count of  its  weight.  Other  names  are^  harytes  and  sulphate  of 
baryta.  It  occurs  in  veins,  as  a  part  of  the  gangue,  or  matrix^ 
of  the  ore.    It  is  often  the  matrix  of  lead  ore. 

The  white  varieties  are  ground  up  and  used  as  a  substitute 
for  white  lead,  in  paint. 

Barite  is  met  with  at  numerous  points  in  Tennessee.  The 
formations  in  which  it  occurs,  and  a  few  localities,  are  men- 
tioned on  pages  224,  254,  268;  283,  and  362.  In  Boane  County, 
it  is  the  gangue  of  the  vein  containing  galenite. 

COPPEBAS.    (10.) 

1329.  Copperas  (metanterite)  is  composed  of  suphoric  acid, 
protoxide  of  iron,  and  water.    It  results,  generally,  from  the 
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decomposition  of  pjrite,  and  it  is  common  to  meet  with  it  in 
sheltered  places,  where  the  rocks  contain  this  mineral. 

Large  quantities  of  copperas  were  manufactured,  during  the 
war,  from  the  heaps  of  pyri^ie  and  rubhish  which  had  accumu- 
lated around  the  openings  of  the  Ducktown  Copper  Mines. 

See,  also,  pages  179,  196;  197,  334,  and  335.  As  an  appendix 
to  §  871, 1  will  add,  that  at  the  locality  of  pitt&sphalt,  men- 
tioned in  §  1316, 1  saw,  a  few  years  ago,  a  stone-fence,  and  the 
half-built  walls  of  a  new  house,  constructed  out  of  slabs  of  the 
Black  Shale.  The  fence,  at  several  points,  was  crumbling 
down  into  heaps,  like  those  at  Blount  Springs,  and  the  house 
was  getting  ready  to  follow,  showing  at  once  the  folly  of  using 
such  material  for  building  purposes,  and  its  availability  as  an 
alum  and  copperas-producing  rock. 

CHALOANTHITB.    (11,) 

1330.  This  is  commonly  known  as  blue  vitriol,  or  blue  stone. 
It  is  a  sulphate  of  copper.  The  mineral  occurs  as  one  of  the 
oxidised  ores,  in  the  upper  portions  of  the  Ducktown  veins. 
It  is  also  found  in  solution  in  the  waters  which  flow  from  the 
mines,  constituting  an  item  of  considerable  importance.  The 
blue  stone  is  decomposed,  and  the  copper  precipitated,  by  caus- 
ing the  water  holding  the  sulphate  in  solution  to  pass  through 
a  very  long  and  continuous  line  of  troughs,  which  are  half 
filled  with  scrap  iron.  The  iron  and  copper  exchange  places; 
the  latter  is  precipitated  in  the  metallic  form,  while  the  iron 
flows  ofP  with  the  water  held  in  solution  as  copperas.  See  the 
section,  in  the  last  chapter,  on  copper. 

PYBITB.    (12.) 

1331.  Pyritej  also  called  pyrites,  is  composed  of  sulphur  and 
iron.  It  occurs,  associated  with  another  mineral,  composed  of 
the  same  elements,  and  called  magnetic  pyrites,  (pyrrhotite,)  in 
large  quantities,  in  the  Ducktown  veins. 

This  mineral  has  been  frequently  mentiouQil-  See  pages 
179,  196,  197,  223,  254,  268,  284,  319,  and  329;  also,  the  notice 
of  the  Eastern  Iron-Begion.  Pyrite  is  also  mentioned  in  con* 
nection  with  the  Cretaceous  Formation.  The  locality  spoken 
of  on  page  223,  is  on  the  land  of  Mr.  James  Lowrey,  and 
about  three  miles  a  little  west  of  south,  from  Greeneville. 
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BLACK  MANGANESE.    (18.) 

1332.  Black  Manganese^  inclading  several  oxides  of  Manga- 
nese (^pyrolusite,  psilomelane  and  wad)  occurs,  associated  with 
limonitC;  at  namerous  localities.  At  most  of  the  ore  banks  both 
in  the  Eastern  and  Western  iron-regions,  more  or  less  of  it  is 
foand. 

A  little  metallic  manganese  in  cast-iron  makes  the  latter  all 
the  better  fitted  for  making  some  kinds  of  steel;  and  iron  is  now 
manufactured  in  Greene  County  for  this  purpose,  from  limonite, 
containing  more  or  less  oxide  of  manganese. 

1333.  This  mineral  is  easily  distinguished,  as  a  general  thing, 
from  iron  ores,  by  the  black,  sometimes  earthy  black,  color  of 
its  powder.  It  is  not  used  as  an  ore^  excepting  in  the  way  above 
mentioned,  metallic  manganese,  as  such,  not  being  employed 
in  the  arts.  The  oxides  are  used  extensively  for  decomposing 
muriatic  acid  and  furnishing  chlorine;  as  a  cheap  source  of 
oxygen;  as  a  coloring  material  in  the  manufacture  of  glass  and 
enamels;  as  a  flux  in  the  preparation  of  cast-steel;  and  as  the 
source  of  a  useful  mordant  in  calico  printing. 

As  to  the  occurrence  of  this  mineral,  or  rather  of  this  group 
of  minerals,  in  the  Enox  Dolomite,  see  page  224. 

Dr.  Troost,  in  his  Fifth  Report,  says,  ^*  There  is/'  in  the 
northern  part  of  Cocke,  near  Stone's  Creek,  "  a  vein  of  excel- 
lent black  oxyd  of  manganese,  which  appears  to  be  abundant." 

By  '*vein,"  I  suppose  the  Doctor  means  deposit,  like  others 
occurring  with  limonite. 


1834.  For  the  notices  of  other  minerals  naturally  classified  with  those  giTen 
in  this  section,  but  of  less  practical  importance,  such  as  quarUy  ealciUj  Jiuor^ 
tie,  native  sulphur j  etc.,  the  reader  is  referred  to  Part  Second.  The  pages  on 
which  thejr  are  mentioned  can  bo  found  bj  referring  to  the  Index. 


506  MINXRALS  AND  BOOKS  OF  BPXOIAL  USB. 


Sbotion  v. 

MARBLE,    (li.) 

1885.  Qreat  interest  and  importance  are  attached  to  the  marble  of  Tennea- 
aee.  It  is  now,  in  the  columns  and  balustrades  whioht  withiUf  adorn  the 
building,  one  of  the  chief  ornaments  of  our  own  noble  Capirol,  as  it  is  alsO| 
and  in  a  much  greater  degree,  of  the  National  Capitol,  at  Washington. 

1336.  The  principal  varieties  of  marble*  in  Tennessee,  are  as 
follows: 

1.  Reddish  Varikqatid  FotsixiVBaoirs  Mabbls;  most  abundant 

and  most  important. 

2.  Whitish  VA&»aATBD  Fossilifkkoub  Mabblb;  runs  by  grada- 

tions into  that  aboye. 

8.  DiTLi.  Vabiboatbd  Maovbsiah  Mabblb  ;  often  an  excellent  and 
ayailable  building  material. 

4.  Blaok  and  DabkBlcb  Marblbs;  sometimes  haying  white  re- 
ticulating caloite  yeins. 

6  Breccia  and  GoNaLOMKRATB  MarblbSi  of  the  Unaka  coyes  and 
yalleys. 

1.    REDDISH  VABIBOATBD  MARBLE. 

1337.  TbiB,  the  most  important  variety,  occurs  in  East,  Mid- 
dle and  West  Tennessee,  bat  is  most  abundant  and  of  the  finest 
quality,  in  the  first  mentioned  division  of  the  State. 

1338.  In  West  Tennessee  there  are  beds  of  this  marble,  which 
are  rendered  the  more  valuable,  from  the  oircamstance  of  their 
presenting  almost  the  last  outcrop  of  limestone  seen  in  going 
west  towards  the  Misf^issippi.  In  Henry  County  there  is  a  quarry 
from  which  considerable  marble,  for  building  purposes  and  for 
tombstones,  has  been  taken.  Some  of  it  has  been  carried  to 
Paris,  more  than  twelve  miles  distant,  and  used  in  the  con- 
struction of  the  foundation  of  the  Court  House,  and  for  other 
purpones. 

In  Benton,  as  for  instance,  a  few  miles  from  Eockport,  on  the 
Tennessee,  the  residence  of  Col.  A.  P.  Hall,  the  same  rook 
occurs.  It  is  also  seen  farther  south,  in  Decatur.  See  §§  811 
and  822. 

1339.  In  Middle  Tennessee,  in  Franklin  County,  there  are 

*  A  marbU  may  be  defined  to  be  a  durable  limestone,  pure  or  impure,  euaceptible  of  a 
good  polish,  and  presenting  a  pleasing  appearance  when  polished. 
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many  localities  of  marble,  and  several  extensive  beds.  It  was 
worked  here,  to  a  limited  extent,  for  several  years.  See  §  737; 
and,  also,  §  738. 

The  npper  part  of  the  Mountain  Limestone  at  Bon  Air,  in 
White,  affords  a  clouded  white,  from  which  a  few  tombstones 
have  been  taken. 

1340.  In  the  Valley  of  East  Tennessee^.the  Keddish  Yarie-' 
gated  Marble  occars  in  the  following  counties:  Hawkins^  Han- 
cock; Grainger,  Jefferson,  Knox,  Boane,  Blount,  Monroe,  Mc- 
Minn  and  Bradley.  Some  of  it  also  occurs  in  Meigs,  Ander- 
son, Union  and  Campbell.  Its  presentations  and  characters 
have  been  already  given  in  the  Second  Part  of  the  Beport,  and 
to  this  reference  must  be  made.  It  will  be  seen  that  there  are 
two  distinct  beds  of  this  marble.  One  of  these,  the  lower  part 
of  which  is  sometimes  whitish  marble,  is  described  on  pages 
236-239;  the  other  on  pages  244  and  245.  Both  of  them  are 
confined  to  the  belts  on  the  Map  colored  blue.*  Each  of  them 
outcrops  in  several  long  narrow  ranges. 

1841.  The  lithologioal  charftcter  of  these  marhles  U  given  in  JJ  606  and 
688.  The  marble  of  Middle  and  West  Tennessee  is  of  the  same  nature 
and  equal  to  much  of  that  of  East  Tennessee,  but  inferior  to  the  best. 

1842.  In  the  Eastern  Valley  this  variety  appertains  to  the  Trenton  and 
Nashville  Series;  in  Franklin  County  it  is  Ntukvilley  and  in  the  Western 
Valley  Afrnwcus,  or  Niagara. 

1143.  Production. — This  marble  has  been  extensively  quar- 
ried at  several  points  in  East  Tennessee.  Sloan's  Quarry^  in 
Knox  County,  is  mentioned  in  §  608,  and  the  National  Quarry 
in  Hawkins,  in  §  609. 

I  have  very  recently  been  informed  that  a  quarry  has  been 
opened  on  the  farm  of  Dr.  James  Blair,  in  the  vicinity  of  Lou- 
don, and  that  variegated  marble  is  now  being  shipped  north 
from  this  point. 

There  is  no  limit  to  the  quantity,  and  Tennessee  could  sup- 
ply the  world. 

1344.  The  systematic  working  of  marble  appears  to  have 
been  commenced  in  Hawkins  County.    The  marble  in  this 

*  To  two  of  these  blue  belts  I  haye  given  special  names;  the  wide  one  running  through 
Knox  County  is  the  Red  BelU  (8  ^0;)  the  greater  one,  the  course  of  which  lies  euAt  of  the 
last,  is  the  Qray  Belt^  (j  640.)  It  must  not  be  understood  that  all  of  the  Red  Belt  is  mar- 
ble.  Its  area  is  made  up  for  the  most  part,  of  other  rocks,  interstratified  with  which  are 
the  marble  beds. 
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county  oatcrops  in  a  line  which  is  aboat  twelve  miles  long,  and 
runs  in  a  northeasterly  and  southwesterly  course,  through  a 
portion  of  the  valley  next  west  of  that  in  which  Rogersville  is 
located.  It  is  not  represented  on  the  Map,  but  the  belt  of  Tren- 
ton and  Nashville  rocks,  of  which  it  is  one  of  the  members,  is, 
(§  613.)  This  belt  is  the  blue  band  next  west  of  Rogersville, 
and  in  this  the  marble  lies.  (See  section  in  §  751.)  Several 
quarries,  at  distant  points,  were  opened  on  this  line  many 
years  ago,  and  fprnished  marble  of  the  first  quality. 

1345.  In  April,  1838,  the  "Rogersville  Marble  Company"  was 
formed,  by  gentlemen  in  and  near  Rogersville,  for  the  purpose 
of  '^sawing  marble,  and  establishing  a  marble  factory  in  the 
vicinity  of  Rogersville."*  Orville  Rice,  Esq..  was  elected 
President,  and  S.  D.  Mitchell,  Secretary.  The  company  opera- 
ted to  a  limited  extent,  for  several  years,  erected  a  mill,  and 
sold  several  thousand  dollars'  worth  of  marble  annually,  which 
was  mostly  distributed  in  East  Tennessee. 

In  1844,  the  company  sold  out  to  Mr.  Rice,  who,  on  a  mod- 
erate scale,  has  perseveringly  and  successfully  carried  on  the 
business  ever  since.f 

1346.  Mr.  R.  sent  a  block  of  the  "light  mottled  strawberry 
variety"  to  the  Washington  Monument.  This  was  called  the 
^^Hawkins  County  Block"  and  bears  the  inscription,  ^^FromHaw- 
kins  County,  Tennessee.''  Another  block  of  one  of  the  best  va- 
rieties, was  sent  by  act  of  the  Legislature,  which  was  called  the 
'*State  Block:' 

1347.  These  blocks  attracted  the  attention  of  the  Building 
Committee  of  the  National  Capitol,  who,  although  they  had 
numerous  specimens  from  all  parts  of  the  Union  before  them, 
decided  in  favor  of  the  East  Tennessee  marble. 

An  agent  was  soon  after  sent  by  them  to  ascertain  whether 
or  not  it  could  be  obtained  in  quantity,  who,  when  on  the 
ground,  had  no  difficulty  in  satisfying  himself  as  to  that  point. 

1348.  As  the  result  of  these  circumstances,  an  extensive 
quarry  affording  an  excellent  material,  was  opened  at  a  point 
about  nine  miles  southwest  of  Rogersville,  where  the  Holston 

*It  appeare  that  attention,  resulting  in  anything  practical,  was  first  called  to  the  Haw- 
kins marble  by  the  favorable  opinion  expressed  with  reference  to  it  by  Dr.  Troost. 

fThe  elegant  residence,  **Marble  Hall,"  foar  miles  below  Bogersville,  and  bailt  1^ 
Mr.  Rice,  is  really  a  museum  of  the  finest  marble  East  Tennessee  affords. 
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Biver  intersects  the  marble  range.  The  rock  here  is  in  good 
part,  massive,  and  several  hundred  feet  in  width.  The  location 
of  the  quarry  is  excellent,  and  admits  of  the  easy  transporta- 
tion of  the  blocks  to  the  boats.  Many  thousand  cubic  feet  of 
marble  was  sent  off.  It  was  taken  down  the  river,  and  then 
by  railroad  to  Charleston  or  Savannah,  where  it  was  shipped 
for  Washington. 

1849.  A  good  use  baa  been  made  of  ibis  marble  In  the  Capitol  at  Wasb- 
ington.  Tbe  balustrades  and  columns  of  tbe  stairs  leading  up  to  tbe  House 
and  Senate  galleries,  tbe  walls  of  the  Marble  Room,  and  otber  parts  of  the 
building,  are  of  Tennessee  marble.  It  doubtless  forms  half  the  ornamental 
marble  there.    As  an  ornamental  material,  it  has  few  superiors  of  its  kind. 

1350.  Mr.  James  Sloan  opened  his  quarry  (§  608)  in  1852. 
The  range  is  intersected  by  the  Bast  Tennessee  &  Virginia 
Bailroad,  and  also  by  the  Holston  Biver.  It  has  been  stated 
that  the  variegated  marble  of  the  Capitol,  at  Nashville,  came 
from  this  point.  Mr.  S.  also  furnished  marble  from  the  same 
quarry  for  the  State  Capitol  of  Ohio. 

In  1856,  manufactured  marble  sold  in  Knozville  at  an  aver- 
age price  of  $3.00  per  cubic  foot,  and  in  Nashville  at  84.50. 

2.      WHITISH   VABIXOATXD  MAEBLB. 

1351.  This  variety  forms  the  lower  part  of^the  Bed  and  Gray 
Marble  Bed  already  referred  to  on  page  236,  and  is  particularly 
spoken  of  in  §  607. 

It  is  a  coralline,  sparry,  and  as  stated,  a  grayish  white  rock. 
The  white  ground  of  much  of  it  is  mottled  with  pink  or  red- 
dish spots ;  it  is  then  called  Strawberry  Marble.  The  reddish 
variegated,  sometimes  presents  the  same  character.  The  two 
varieties,  indeed,  run  into  each  other,  there  being  no  essential 
difference  between  them. 

1352.  I  have  already  mentioned  Col.  Williams'  qaarry,  near 
Knoxville.    (See  §  607,  and  note  at  the  bottom  of  page  237.) 

A  large  amount  of  marble  has  been  taken  from  this  quarry. 
Several  factories  in  Knoxville  have  worked  it  extensively. 
There  is  no  superior  building  rock  in  the  State. 

1343.  Five  miles  east  of  Knoxville,  at  Mecklenburg,  a  beau- 
tiful bluff  of  the  same  marble  is  boldly  exposed  on  the  French 
Broad  River,  near  its  mouth.  This  has  already  been  men- 
tioned. The  upper  part  is  variegated  with  light  flesh-colored 
points  and  patches. 
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Similar  gray  marble  occurs  about  a  mile  east  of  Athens,  in 
McMinn,  and  at  many  other  points. 

3.      DULL  VARIEGATED   MAQNE8IAN   MARBLE. 

1354.  The  extreme  upper  part  of  the  Knox  Dolomite  is  often 
a  gray  and  dull  reddish-brown,  mottled  rock,  which  makes  a 
good  building  material,  and,  sometimes,  a  fair  marble.  This 
has,  however,  been  sufficiently  described.  (See  §§  539  and  554.) 

1865.  At  Chattanooga,  associated  with  the  marble  above,  are  layers 
highly  argillaceoas,  which,  when  weathered,  form  a  Tariegated  material, 
easily  cut,  and  worked  into  fancy  objects.  The  Union  soldiers,  during  the 
war,  amused  themselves  by  cutting,  or  turning,  ink-stands,  pipes,  paper- 
weights, boxes,  picture-frames,  etc.,  out  of  this  material.  These  were  sent 
home  as  memorials,  and  as  specimens  of  "Chattanooga  Marble."  There 
were  two  or  three  workshops  where  the  manufaoture  of  these  articles  was  I 

carried  on  in  a  boainess  like  way.  | 

4.      BLACK  AND  DABK  BLITS  MABBLBS. 

1356.  At  many  points  in  East  Tennessee,  are  black  or  dark- 
blue  limestones,  especially  in  the  extreme  eastern  counties, 
which  are  susceptible  of  a  good  polish,  and  would  make  hand- 
some marble  slabs.  At  many  points,  moreover,  these  rocks  are 
traversed  by  white  veins  of  calcite,  and  in  such  cases,  particu- 
larly if  of  the  proper  grain,  might  be  worked  up  into  desira- 
ble marble.  I  have,  however,  spoken  of  these  already.  See 
§§  555  and  556.  In  some  parts  of  the  Valley,  especially,  east- 
ward and  southward,  the  Maclurea  Limestone,  (page  232.)  is 
compact  and  almost  black,  and  would  make  a  fair  marble. 
Much  of  it  also  is  traversed  by  a  net- work  of  white  veins. 

5.    BBBOOIA    AND    CONQLOMBBATB  MABBLES. 

1367.  A  breeeia  is  any  rock  composed  of  angular  fragments,  or  at  most, 
of  fragments  bat  little  rounded,  firmly  cemented  in  a  solid  mass.  A  lime- 
stone of  this  character,  if  made  up  of  fragments  of  different  colors,  or  of 
different  shades  of  color,  and  suseeptible  at  the  same  time,  of  a  good  polish, 
constitutes  a  marble  which  is  often  very  beautiful.  A  slab  of  it  is,  in  fact, 
a  native  mataicy  the  component  pieces  of  which,  are  irregular  in  outline,  and 
promiscuously  arranged. 

1358.  Marbles  of  this  sort  occur  in  the  valleys  and  coves 
among  and  bordering  the  Unaka  ridges.  They  have  been  re* 
ferred  to  in  §§476  and  557. 

Dr.  Troost,  in  his  Fourth  Beport,  referring  to  the  marbles 
of  East  Tennessee  generally,  says :    <*I  have  seen  there,  brec- 


MIKIBAL8  KOT  OBXS  AND  ROOK-MATSBIAL.  511 

oia  marble^  which  sorpassee  any  thing  I  know/'    He  doubtless 
refers  to  those  of  the  Unaka  region. 

1359.  A  locality  of  conglomerate  marble — a  rock  in  which  the 
component  fragments  are  rounded  and  a  polished  section  of 
which  presents  a  variety  of  circular,  instead  of  angular  patch- 
es— ^has  been  observed  at  the  end  of  Star's  Mountain  in  Mo-> 
Minn.  Another  occurs  in  Greene  County.  Such  marble  is 
also  seen  on  the  Little  Tennessee,  in  Blount  and  Monroe  coun- 
ties, and  at  other  points. 

These  breccia  and  conglomerate  dolomites  and  limestones, 
are  comparatively  of  limited  extent. 


Sbction  VI. 

MILLSTONES,  ROOFING   SLATBS,  FLAGSTONES,  AND 

BUILDING  MATEBIALa 

MILLSTONKS.    (15.) 

1360.  Several  of  the  Tennessee  formations  supply  millstones^ 
some  of  which  are  of  excellent  quality. 

The  gneissoid  and  white  quartz  millstones,  of  the  Metamorphio 
Group,  are  spoken  of  in  §  411. 

The  chert  of  the  Knox  Dolomite  supplies  excellent  millstones. 
(See  §  559.)  This  has  been  made  into  millstones  at  a  number 
of  points  in  East  Tennessee.  At  Big  Spring,  in  Claiborne 
County,  Col.  Hugh  Jones  manufactured,  during  his  life  time, 
not  many  less  than  100  pairs  of  stones  from  this  chert.  They 
were  quite  in  demand,  and  were  considered  to  be  equal  to  the 
French  buhrstone. 

The  Nashville  Formation  furnishes  a  bed  of  millstone-grit 
in  Sumner  County.    (See  §  739.) 

Millstones  for  grinding  corn  have  frequently  been  made 
from  the  conglomerate  of  the  Coal  Measures. 

Dr.  Troost,  in  his  Third  Beport,  speaks  of  a  superior  kind 
of  ''  siliceous  millstone  "  near  Harpeth  Biver.  I  have  not  seen 
this,  but  suppose  it  to  be  some  layer  of  chert,  in  the  Siliceous 
Group. 


512  MINBBAL8  AND  BOCKS  OF  SPECIAL   USB. 

The  chert  of  the  Enox  Dolomite,  where  used  as  above,  is  a 
true  buhrstone, 

ROOFING   SLATEa     (16.) 

1361.  The  roofing  slates  of  Tennessee  are  confined  to  the 
Ocoee  Group.  They  may  be  found  in  the  counties  of  Polk, 
McMinn,  Monroe,  Blount,  Sevier,  and  Cocke.  See  §§  436, 
472.     (Compare  §  871.) 

The  great  presentation  of  slate  on  the  West  Fork  of  Little 
Pigeon,  in  Sevier  County,  is  unusual.    See  §§  448  and  449. 

1862.  Dr.  Troost,  in  his  Sixth  Report,  thus  speaks  of  one  of  the  hands 
of  roofing-slate  found  in  the  southeastern  part  of  Sevier :  *^  This  is  a  very 
extensive  tract  of  slate,  and  from  the  superficial  examination  to  which  I 
oould  suhject  it,  no  quarries  having  yet  heen  made  in  it,  seems  to  he  of  an 
excellent  quality.  I  have  seen  slaba  of  it,  which  have  heen  detached  hy 
Bome  natural  cause,  from  ten  to  twelve  feet  square,  and  of  uniform  thick- 
ness, perfectly  level  and  sonorous." 

1868.  Slate  used  for  roofing  is  generally  of  a  dark-hluish  or  purplish 
color.  The  color  is  not,  however,  important.  *^  To  he  a  good  material  for 
roofing,  it  should  split  easily  into  even  slates,  and  admit  of  heing  pierced 
for  nails  without  fracturing.  Moreover,  it  should  not  he  ahsorhent  of 
water,  either  hy  the  surftice  or  edges,  which  may  be  tested  by  weighing, 
after  immersion  for  a  while  in  water.  It  should  also  be  free  from  pyrites, 
and  every  thing  that  can  undergo  decomposition  on  exposure."* 

FLAGSTONES.    (17.) 

1364.  When  rocks  split  readily  into  thin  tough  layers,  or 
slabs,  they  are  called  fiagstones,  and  are  used  for  paving  pur- 
poses. 

Such  slabs,  of  good  quality,  are  greatly  in  demand  in  cities 
and  large  towns,  and  a  quarry  of  them,  favorably  located  for 
transportation,  is  often  valuable.  As  an  evidence  of  this,  I 
refer  to  the  fact  that  in  Nashville  now,  as  a  substitute,  masses 
of  limestone  are  slowly  sawed^  at  comparatively  great  expense, 
into  paving  stones. 

1365.  Excellent  sandstone  flags  occur  in  Morgan  County,  not 
far  from  Montgomery. 

Many  of  the  roofing  slates  of  the  Unaka  region  might  be 
used  as  flagstones.    They  could,  also,  be  manufactured  into 

*  Duia*fl  Manual  of  Mineralogy. 
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mantles,  slabs  for  tables,  and  other  similar  articles.  Slate  has 
been  used  of  late  years  to  a  considerable  extent,  as  a  substitute 
for  marble. 

See,  also,  with  reference  to  flagstones,  §§  622,  699,  735,  and 
934. 

BUILDING   MATEKIALS.  ^  (la) 

1366.  It  may  appear  superfluous  to  speak  of  the  building 
materials  of  a  State  in  which  limestones  and  sandstones  are  so 
abundant;  nevertheless,  much  might  be  said  with  reference 
even  to  our  common  rocks,  that  would  be  suggestive,  and  have 
a  direct  practical  bearing.  It  is  not  proposed,  however,  to 
enter  upon  a  general  consideration  of  these  materials,  but 
simply  to  bring  together  the  paragraphs  of  the  Report  in 
which  special  rocks  have  been  mentioned. 

Tennessee  ^'granite"  as  a  building  material,  has  been  spoken 
of  in  §  410.  For  notices  of  other  materials,  see  §§  554,  665, 698, 
726,*  735,  822,  884,  934  and  the  last  of  Chapter  XII.  The  sec- 
tion on  marble  might  be  included  with  these  references.  (Com- 
pare §  871.) 


Section  VIL 

HYDRAULIC  LIMESTONES,  CLAYS,  GREEN  SAND,  AND  MINERAL 

WATERS. 

HYDRAULIC   LIMESTONES.   (19.) 

1367.  The  fact  has  been  mentioned  that  the  blue  limestone 
flags  exposed  at  many  points  on  and  in  the  vicinity  of  the  Ten- 
nessee River,  in  Hardin,  Wayne,  Perry  and  Decatur  counties, 
will,  when  burnt,  yield  hydraulic  cement.  See  §§  716  to  718. 
But  little  attention  has  been  paid  to  the  manufacture  of  this 
material  outside  of  the  region  specified. 

Near  Knoxville,  hydraulic  cement  has  been  made  from  the 
Brown  Shale.    See  §  638. 

Large  quantities  of  cement  are  used  in  Tennessee.    It  comes 

*  With  reference  to  the  rock  out  of  which  the  Gapltoli  at  Nashyille,  is  built,  see  (8) 
under  this  paragraph,  on  pages  277  and  278. 

Sig.  33.    Vol.  1. 
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mostly  from  abroad.    We  ought,  and  it  is  hoped  soon  will, 
manufacture  every  pound  we  use. 

1368.  The  following  is  from  the  "Geology  of  Canada,"  p.  804. 
It  is  a  good  presentation  of  the  character  of  cement-making 
limestone : 

"  Certain  impare  limestones  yield  hj  calcination,  a  substance  which,  in- 
stead of  slaking  with  water,  like  ordinary  lime,  forms  with  it  a  paste,  which 
after  a  greater  or  less  lapse  of  time,  sets  or  becomes  hard,  even  ander  water. 

This  property  is  now  known  to  depend  upon  an  admixture  of  clay  or  sili- 
cate of  alumina,  containing  an  alkali;  and  artificial  mixtures  are  prepared 
by  mingling  chalk,  or  any  other  carbonate  of  lime,  with  a  proper  quantity  of 
clay,  and  calcining  the  mixture.  In  this  way  the  so-called  Portland  Cement, 
and  many  other  similar  compositions,  are  prepared,  both  in  England  and  in 
France.  The  pozzuolana  of  the  Italians,  and  the  trass  of  the  Germans,  are 
argillaceous  materials  of  volcanic  origin,  which,  when  mingled  with  pure 
lime,  yield  hydraulic  cements;  and  these  substances  may  also  be  imitated  by 
calcining  ordinary  clays,  and  then  grinding  them  to  powder.  When,  howeyer, 
natural  admixtures  of  clay  and  carbonate  of  lime  can  be  obtained  in  abund- 
ance, it  is  more  adTantageous  to  employ  them  than  to  resort  to  artificial  pre- 
parations. When  a  limestoue  contains  ten  or  fifteen  per  cent  of  clay,  it 
yields  a  mortar  which  hardens  almost  immediately  under  water.  The  pro- 
portion  of  clay  may  eyen  rise  to  sixty  per  cent.,  without  destroying  this 
property.  Magnesian  limes  yield  hydraulic  cements  equally  good  with  those 
of  pure  lime;  and,  as  already  noticed,  a  mixture  of  magnesia  with  pozxuolana 
or  with  calcined  clay,  forms  a  Taluable  water  cement." 

CLAYS,     (20.) 

1369.  The  under-clays  of  the  coal  beds  at  very  many  points, 
are  a  good  fire-clay.  Most  of  the  coal  seams  have  such  under- 
clays.  See  pages,  370,  372,  373,  374  and  380 ;  also,  -^tna  Sec- 
tion, page  383;  and  Lookout  Mountain  Section,  page  385 ;  as 
well  as  most  of  the  remaining  sections  of  the  Coal  Measures, 
in  Chapter  XII.  See,  also,  notices  of  clay  in  §§  907,  908  and 
1141. 

1370.  At  many  points  in  Hickman,  Perry,  and  the  counties 
in  the  vicinity  of  the  Tennessee  Eiver,  the  shales  of  the  Me- 
niscus Formation,  (§§  807  and  811,)  yield  by  weathering,  ^o^ 
ter's  day.  On  the  Sulphur  Pork  of  Beaver  J)am,  in  Hickman, 
such  clay  is  used  by  Mr.  Adam  Coble  for  making  a  brick  red 
stone-ware.  Mr.  C.  colors  some  of  his  ware  with  black  man- 
ganese obtained  in  the  vicinity.  The  clay  is  obtained  from  be- 
neath the  Black  Shale. 
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I  also  call  attention  here  to  the  stlxceouSy  chalky  material  of 
Wayne,  in  §  885. 

GRSEN  SAND,  OR  GRBEN  MABL.    (21.) 

1371.  This  substance,  and  the  use  to  which  it  may  be  applied, 
have  been  noticed  in  §§  1097,  1112  and  1113.* 

The  following  are  analyses  of  the  green  sand  of  McNairy 
County,  by  Troost.  Phosphoric  acid,  which  is  doubtless  pres- 
ent in  the  marl,  does  not  appear  to  have  been  separated: 


No. 

1 
2 
3 

Silica. 

Alumina. 

Protoxyd 
of  Iron. 

Potash. 

Carbonate 
of  Lime. 

Water. 

Loss 

.60 
.80 
.00 

1 

48<00 
46.80 
61.70 

7.00 
6.20 
6.60, 

20.70 
18.00 
21.20 

10.10 
10.40 
11.80 

6.70 

10.80 

2.00 

8.00 
8.60 
7.80 

1372.  In  the  State  of  New  Jersey  green-sand  similar  to  that 
of  West  Tennessee,  has  been  extensively  used  as  a  fertilizer. 
The  following  are  analyses  of  some  of  the  best  samples  of  the 
green-sand,  or  marl,  raised  and  sold  in  that  State.f 


Phosphoric  acid 

1 

2 

8 

4 

5 

6 

2.69 

0.26 

49.40 

2.62 

SulDnuric  acid 

0.88 

0.20 

53.10 

i*2.*io" 

0.70 

16.89  t 

6.80 

8.64 

1.12 
1.54 

48.86 

6.2'4" 
1.81 

1.70 

3.78 

2.44 

49.68 

4.98 
4.14 

4.64 

0.48 

61.16 

"4.27" 
8.48 

Silicic  acid 

Carbonic  acid 

51.20 

'2.96*' 
1.61 

Potash 

Lime 

Carhonate  of  lime 

Magnesia 

Oxide  of  iron.. 

2.18 
17.78 1 

7.16 
12.03 

1.60 
28.67 
11.90 

6.58 

0.47 

1 28.71  / 

6.64 

2.04 

17.67 

6.10 

9.13 

8.25 

18.66 

8.90 

7.66 

Alumina 

Water 

» 

100.69 

98.67 

99.97 

99.69 

98.82     99.64 

1373.  It  is  stated  in  §  1097;  that  Green  Sand  contains  grains 
of  a  soft  greenish  mineral,   called  glauconite.    The  following 

*Dr.  Troost  mentions  the  marl  of  West  Tennessee  in  his  Third  Report,  as  far  back 
as  1835;  as  well  as  in  several  of  his  succeeding  reports. 

fFrom  the  "Geology  of  New  Jersey,"  by  George  H.  Cook,  State  Geologist,  18C8. 

X  Protoxide. 
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analyses  of  the  pure  mineral  are  taken  from  the  New  Jersey 
Eeport,  page  281 : 


A 

B 

C 

D 

E 

F 

Silica 

42.643 
23.223 
7.093 
4.718 
2.306 
9,071 
6.608 
4.218 

48.639 
ia.802 
6.842 
4.236 
2.326 
9.087 
4.629 
4.439 

49.152 
18.481 
8.519 
3.219 
2.790 
8.730 
3.5*27 
5.222 

51.110 

18.231 
6.214 
4.033 
3.134 
7.607 
6.166  ) 
4.506/ 

48.977 
20.466 
8.666 
4.135 
2.647 
7.262 

7.947 

60.923 

i9.;vw 

7.503 
3.909 
2.918 
7.605 

7.889 

Peroxide  of  iron. 

Alumiuft 

Protoxide  of  iron 

MajfnesiA 

Potash 

Water  lost  at  212  degrees 

Water  lost  above  212    '*  

100.000 

100.000 

100.000 

100.000 

100.000 

100  000 

1374,  It  is  seen  from  this  table,  that  glaaconite,  when  pure, 
does  not  contain  phosphoric  acid,  the  most  important  constitu- 
ent of  Green  Sand.  The  value  of  the  marl  as  a  fertilizer,  does 
not  depend  upon  the  relative  proportion  of  glauconite,  as  stated 
in  §  1112,  unless  we  include  with  this  the  phosphoric  acid. 

1375.  The  constituents  which  give  value  to  the  Green  Sand 
are  phosphoric  acid,  potash,  sulphuric  acid  in  combination  with 
lime  as  gypsum,  soluble  silica,  oxide  of  iron,  and,  perhaps,  mag- 
nesia.— Cook.  To  these  must  be  added,  in  calcareous  marls, 
carbonate  of  lime.  Prof.  Cook,  in  order  to  supply  data  for  the 
determination  of  the  value  of  any  sample  of  marl  to  the  farmer, 
estimates  the  most  important  ingredients  to  be  worth  (in  the 
marl)  as  follows : 


Fhoephoric  Acid ^ ^........$12.50  per  100  lbs. 

Sulphuric  Acid -.....^....       80    »«    "    " 

Potash 1.00    "    "    " 

Carbonate  of  Lime 40    "    "    " 

That  is  to  say,  a  quantity  of  marl  containing  as  much  as  100 
pounds  of  phosphoric  acid,  will  be  worth  $12:50  for  this  ingre- 
dient alone,  and  if  it  contain  also  200  lbs.  of  potash,  it  will  be 
worth  82  more,  making  $14.50  for  both  ingredients,  and  so 
with  the  rest,  each  adding  something  to  the  value. 

1376.  About  one  million  tons  of  Green  Sand  are  used  annu- 
ally, as  marl,  in  New  Jersey.  It  sells  for  from  35  to  75  cents 
a  ton  at  the  pits,  according  to  quality. 

1377.  These  facts  are  stated,  in  order  to  call  the  attention 
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of  enterpriBing  farmers  in  West  Tennessee  to  the  value  of  this 
substance  as  a  fertilizer.  I  quote  further  from  the  Geology  of 
New  Jersey, 

*'  The  marl  which  has  been  deaoribed  in  the  preceding  pages  has  been  of 
incalculable  value  to  the  country  in  which  it  is  found.  It  has  raised  it  from 
the  lowest  stage  of  agricultural  exhaustation  to  a  high  state  of  improvement. 
Found  in  places  where  no  capital  and  but  little  labor  were  needed  to  get  it, 
the  poorest  have  been  able  to  avail  themselves  of  its  benefits.  Lands  which, 
in  the  old  style  of  cultivation,  had  to  lie  fallow,  by  the  use  of  marl  produce 
heavy  crops  of  clover,  and  grow  rich  while  resting.  Thousands  of  acres  of 
land,  which  had  been  worn  out  and  left  in  commoos,  are  now,  by  the  use  of 
this  fertilizer,  yielding  crops  of  the  finest  quality.  Instances  are  pointed 
out  everywhere  in  the  marl  district  of  farms,  which,  in  former  times,  would  not 
support  a  family,  but  are  now  making  their  owners  rich  from  their  produc* 
tiveness.  Bare  sands  by  the  application  of  marl  are  made  to  grow  clover, 
and  then  crops  of  corn,  potatoes  and  wheat.  What  are  supposed  to  be  pine 
barrens,  by  the  use  of  marl  are  made  into  fruitful  land.  The  price  of  land 
in  this  region  was  considerably  below  that  in  the  northern  part  of  the  State 
forty  years  ago;  now  that  the  lands  are  improved  their  prices  are  higher  than 
those  in  the  northern  part  of  the  State,  though  even  there  they  are  higher 
than  any  where  else  in  the  United  States.  In  1830,  Thomas  Gordon  said  of 
these  lands: 

*It  would  be  difficult  to  calculate  the  advantages  which  the  State  has 
gained,  and  will  yet  derive  from  the  use  of  marl.  It  has  already  saved 
some  districts  from  depopulation,  and  increased  the  inhabitants  of  others, 
and  may,  one  day  contribute  to  convert  the  sandy  and  pine  deserts  into 
Regions  of  agricultural  wealth.'  " — Oordona  EUtory  and  QazetUer  qfNew  Jer^ 
sey — Pari  2,  p.  6. 

This  prediction  is  fast  beiug  fulfiUea. 

"The  marl  is  in  the  form  of  an  earth,  and  is  dugwith  spades,  or,  if  very  com- 
pact, is  loosened  b^  grubbing  hoes;  and,  when  fairly  crumbled,  as  it  soon  is 
by  the  sun  and  air,  it  is  as  easily  handled  as  sand.  It  can  then  be  spread 
evenly  over  the  surface  of  the  ground.  The  quantity  used  varies  with  the 
quality  of  the  marl,  and  the  crop  to  which  it  is  applied.  In  Eastern  Mon- 
mouth, where  the  Lower  Marl  Bed  is  largely  developed,  and  is  rich  in  pow- 
dered carbonate  of  lime  and  poor  in  phosphoric  acid,  it  is  used  in  enormous 
quantities,  and  never  injures  crops,  but  on  the  contrary  is  of  the  greatest 
utility.  From  one  hundred  to  two  hundred  tons  Uy  the  acre  are  not  uncom- 
mon. Marls  of  any  kind,  which  are  acid  from  containing  sulphate  of  iron  or 
sulphate  of  alumina,  are  applied  sparingly  and  with  care.  If  put  on  pota- 
toes in  the  hill  the  sprouts  are  killed  by  them,  and  a  dressing  of  fifty  tons 
to  the  acre  has  sometimes  destroyed  all  vegetation.  The  safe  way  of  using 
such  marls  is  found  to  be  upon  well  liuicd  lands,  or  else  in  dressings  of  from 
ten  to  twenty  tons  per  acre,  or  else  composted  with  lime.  Those  marls  which 
contain  no  carbonate  of  lime,  but  are  rich  in  phosphoric  acid,  are  used  in 
quantities  of  trom  five  to  twenty  tons  per  acre. 
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"In  some  places  the  marl  is  so  strongly  acid  that  it  is  not  used,  the  labor  of 
composting  it  with  lime  being  more  than  it  is  thought  worth*  It  cannot^ 
however,  be  too  strongly  insisted  upon,  that  lime  will  certainly  correct  the 
injurious  effects  of  such  marls,  and  no  cases  can  probably  be  found  but  what 
one  bushel  of  slaked  lime  'to  ten  bushels  of  marl  will  be  sufficient  for  the 
purpose,  -and  generally  a  half,  or  even  a  quarter  of  (hat  amount,  will  be 
enough.  The  effect  of  the  lime  is  to  decompose  the  sulphate  of  iron  or 
alumina  and  form  sulphate  of  lime  (plaster,)  which  is  a  valuable  fertiliier, 
and  would  greatly  improve  the  quality  and  effects  of  the  marls,  so  that 
these  poiaan  or  black  marls,  when  properly  corrected,  are  more  valuable 
than  those  which  are  not  poisonous.  This  is  abundantly  verified  by  the  ex- 
perience of  good  farmers." 

1378.  Professor  Cook,  after  giving  many  details  and  facts 
bearing  upon  the  application  of  the  marls  in  New  Jersey,  draws 
the  following  practical  conclusions : 

1.  That  the  most  valuable  marls,  and  those  which  will  best  pay  the  cost  of 
long  transportation,  are  those  which  contain  the  largest  percentage  of  phos- 
phoric acid. 

2.  That  the  most  durable  marls  are  those  containing  carbonate  of  lime,  the 
more  the  better. 

8.  That  greensands  containing  but  little  of  either  phosphoric  acid  or  car- 
bonate of  lime,  become  active  fertilizers  when  composted  with  quick-lime. 

4.  That  marls  which  are  acid  and  burning  from  containing  sulphate  of 
iron,  can  be  rendered  mild  in  properties  and  useful  as  fertilisers,  by  compost- 
ing them  with  lime. 

6.  That  crops  particularly  improved  by  it  are  all  forage  crops,  grass,  clo- 
Ter,  etc.;  for  these  the  green  marl  may  be. spread  upon  the  surface  to  the 
amount  of  from  one  hundred  to  four  hundred  bushels  per  acre.  The  crop  is 
generally  doubled,  and  in  some  cases  quadrupled,  by  this  application. 
Other  marls  mui^t  be  used  in  larger  quantities,  but  will  produce  good  results. 

Potatoet,  For  this  crop  marl  seems  to  be  a  specific.  It  does  not  materially 
increase  the  growth  of  vines,  and  the  yield  is  not  much  greater,  but  the  pota- 
toes are  smoother  and  fairer  in  the  skin  and  dryer,  and  of  better  quality  when 
boiled.  The  marl  is  put  on  the  potatoes  in  the  hill  at  planting;  if  not  acid, 
it  is  thrown  directly  on  the  tuber;  if  acid,  the  potato  is  first  covered  by  earth 
and  the  marl  thrown  on  or  beside  that.  From  five  to  thirty  tons  may  be 
used  on  an  acre. 

Buckwheat  Most  remarkable  effects  upon  this  crop  are  produced  by  marl. 
Two  and  a  half  tons  or  fifty  bushels  to  the  acre,  spread  on  after  sowing,  hare 
caused  an  equal  amount  of  buckwheat  to  grow  on  land  which  otherwise  was 
not  worth  cultivating. 

Wheat,  rye,  oats  and  corn,  are  improved  by  the  use  of  marl,  though  not 
with  the  striking  results  seen  on  the  crops  before  mentioned.  It  is  applied 
as  a  top-dressing  on  the  prepat-ed  ground,  is  spread  on  the  surface  before 
plowing,  is  worked  in  the  hill  or  drill,  or  is  composted  with  barnyard  manure 
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and  ipread  on  the  ground  Meording  to  the  farmer's  judgment     From  Gto  to 
Uiirlj  toDB  and  STen  more,  may  be  used  upon  an  acre. 

With  any  kind  of  garden  or  Geld-crop  it  may  be  uaed,  and  wilt  1m  beneficial 
both  U  the  crap  and  Boil.  It  is  free  from  the  seeds  of  weeds,  is  dry,  and 
ooDvenient  to  hsndle^all  of  which  reoommead  it  to  an;  snug  farmer." 

1379.  Bat  Manure. — It  may  be  well  to  mention  in  this  place, 
the  fact  of  the  occnrrence  of  heapR  and  beds  of  bat  excrementa 
in  many  of  the  limestone  caves  of  Tennessee.  This  substance 
is  in  considerable  qaantity  in  the  parta  of  the  cares  that  have 
not  been  disturbed  by  the  nitre-makers.  The  heaps  met  with 
are  tbo  accumulations  of  scores  of  years.  This  manure  is  vain- 
able  SB  a  fertilizer,  and  bas  been  used  locally  with  good  effect. 
I  have  recently  received  the  following  information  : 

Dr.  I.  W.  Sparks,  of  Baltimore,  is  now  manafacturing  a  fer- 
tilizer which  he  terms  "  nitro-ammoniated  guano,"  at  the 
Hebeling  Cave,  in  Warren  County,  Tennessee.  It  is  composed 
of  bat  manure,  nitrous  earth,  and  the  leached  ashes  which  have 
been  used  in  the  manufactare  of  saltpetre.  Dr.  Sparks  claims 
that  there  are  at  least  30,000  tons  of  bat  manure  in  the  portion 
of  the  cave  he  has  explored,  and  that  the  nitxous  earth  is 
inexhaustible.  He  ships  this  material  to  Baltimore.  The 
trials  made  with  it  last  year  have  demonstrated  its  value  as  a 
fertilizer  for  tobacco  and  all  root  crops. 

MINERAL  WATERS.     (22  ) 

1380.  Mineral  springs  in  Tennessee  are  very  nnmerons,  aod 
of  many  varieties.  A  full  account  of  them  would  make  a 
volume  in  itself.  No  thorough  investigation  of  these  springs 
has  been  made,  and  but  few  complete  analyses. 

1.  Sulphur  Springs  abound  in  all  divisions  of  the  Stali>. 
They  flow  often  from  limestone  formations;  as,  for  example,  i  n 
the  Western  Valley.  (See  §§  265-268.)  The  well  known  Sul- 
phur Spring,  at  Nashville,  is  also  an  example.  The  Jllacii 
Shale  is,  however,  most  prolific  in  springs  of  thi?  character 
(See  §  873a.)  The  sulphur  springs  mentioned  in  §419  have  their 
origin  in  this  formation, 

2.  Chalybeate  Springs  also,  are  pleutiful,  and  are  found  in  all 
the  divisions  of  the  Stato.  The  cool,  inviting  summer-retreats 
of  the  Cumberland  Table-land,  like  Beersheba  and  Bon  .Air, 
look  to  these  mainly,  for  their  supply  of  mineral  water.     (See 
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§197.)  Chalybeate  waters  are  especially  characteristic  of  the 
Coal  Measures. 

3.  Epsom  Salt,  and  Alum  Springs,  occasionally  occur.  Of  the 
first  class  is  the  water  of  Montvale  Springs  in  Blount  County, 
(§  801,  and  diagram^  page  190.)  The  water  of  the  sulphur 
springs  frequently  contains  Epsom  Salt,  or  epsomite.  The  sul- 
phur springs  at  Bon  Aqua,  for  example,  west  of  Nashville,  con- 
tain more  or  less  of  this  salt.  There  is  also,  a  chalybeate  spring 
at  this  watering  place. 

The  Alum  Well  in  Hawkins,  is  mentioned  in  §  864. 


Section  VIII. 

METEORITES.     (28.) 

1381.  The  following  notice  of  a  meteorite,  which  was  seen  to 
fall  in  this  State,  was  published  in  1856,  in  my  Beconnois- 
sance : 

The  Lincoln  Meteorite, — Within  a  few  months,  another  small  meteoric 
mass  has  been  added  to  the  list  of  those  extra-terrestrial  bodies  which  have 
fallen  within  the  limits  of  Tennessee.  This  recent  visitor  is  a  stone,  weigh- 
ing, when  first  obtained,  three  poundi*. 

An  esteemed  friend,  the  Rey.  T.  G.  Blake,  of  Cumberland  University,*  to 
whose  zeal  we  owe  a  knowledge  of  this  interesting  specimen,  has  furnished 
the  following  particulars  in  regard  to  its  history. 

It  fell  two  miles  west  of  Petersburg,  and  fifteen  northwest  of  Fayetteville, 
in  Lincoln  County,  about  half-past  three  o'clock,  P.  M.,  August  6,  1856,  du- 
ring, or  just  before,  a  severe  rain-storm.  Its  fall  was  preceded  by  a  loud 
report,  resembling  that  of  a  large  cannon,  followed  by  four  or  five  less  re- 
ports; these  were  heard  by  many  persons  in  the  surrounding  country. 
Immediately  after,  the  mass  or  fragment,  was  seen  by  James  B.  Dooley, 
Esq.,  to  fall  to  the  ground.  It  approached  him  from  the  east,  appeared, 
while  fulling,  to  be  surrounded  by  a  *'milky"halo,  two  feet  in  diameter,  and 
fell  one  hundred  and  fifty  or  two  hundred  yards  from  him,  burying  itself 
about  eighteen  inches  in  the  soil.  When  first  dug  out,  it  was  too  hot  to  be 
handled. 

This  specimen,  which  now  lies  before  us,  has  an  edge  broken  off,  reveal- 
ing the  character  of  the  interior.  Within  it  is  of  an  ashen-gray  color, 
varied  by  patches  of  white,  yellowish,  and  dark  minerals. 

*  Now,  T.  C.  Blake.  D.  D.,  of  the  Banner  of  Peaee,  at  Nashville. 
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With  the  exception  of  the  broken  edge,  it  is  covered,  and  when  first  ob- 
tained was  entirely  covered,  as  most  meteorites  of  this  kind  are,  with  a  very 
thin  *'black,  shining  crust,  as  if  it  had  been  coated  with  pitch;"  this  was 
doubtless  formed  by  the  fusion  of  its  outer  surface  in  its  rapid  passage 
through  the  air. 

One  end  or  face,  which  may  be  regarded  as  the  base,  has  an  irregular 
rhomboidal  outline,  averaging  2}  by  2}  inches.  Placing  the  stone  upon 
this  end,  the  body  of  it  presents  the  form  of  an  irregular,  slightly  oblique, 
rhomboidal  prism.  The  upper  end,  however,  is  not  well  defined,  but  runs 
up  to  one  side  in  a  fiattened  protuberance,  giving  the  entire  specimen  a 
form  approaching  roughly,  an  oblique  pyramid.  The  length  from  the  base 
to  the  apex  is  4|  inches. 

Three  adjacent  sides  are  rough,  being  covered  with  cavities  and  pits.  It 
is  likely  that  the  stone  has  been  torn  off  from  a  larger  mass,  or  from 
other  fragments,  along  these  faces. 

The  other  sides  are  smoother  and  rounded,  and  appear  to  have  consti- 
tuted a  portion  of  the  surface  of  the  larger  mass. 

The  specimen  acts  upon  the  needle;  fragments  of  it  readily  yield  parti- 
doij  of  nickeliferous  iron  by  trituration  in  a  mortar.  The  specific  gravity 
of  the  entire  specimen  is  8.20.    Its  weight,  in  its  present  condition,  3.83  lbs. 

Professor  J.  Lawrence  Smith,  of  the  Medical  Department  of  the  Uni- 
versity of  Louisville,  has  analyzed  fragments  of  this  meteorite,  and  has 
kindly  furnished  us  with  a  copy  of  the  result. 

The  minerals  found  in  the  meteorite  are: — 

"Pyroxene — principal  portion  of  the  mass; 

Nickeliferous  iron — forming  about  one  half  per  cent,  of  the  mass. 

In  addition  to  these,  there  are  specks  of  a  black,  shining  mineral,  not 
yet  examined. 

The  general  analysis  is  as  follows: — 

Silica 49.21 

Alumina 11.05 

Protoxyd  of  Iron 20.41 

Lime 9.01 

Magnesia 8.13 

Manganese 04 

Iron 50 

!Nickel trace 

Phosphorus trace 

Sulphur 06 

Soda 82 

99.28 

1382.  Tennessee  Meteorites  in  General  — There  are  three  diflfer- 
ent  Tennessee  meteorites  the  time  of  the  falling  of  which  is 
known.     Besides  these,  many  others  have  been  discovered, 
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which  are  known,  from  their  character,  to  be  of  the  same 
origin.  Our  State  has  prov^ed  itself  rich  in  these  wondorfal 
mesi^engors  from  the  sky. 

For  the  benefit  of  those  who  may  desire  such  information,  a 
table  is  added  including  all,  so  far  as  I  know,  that  have  bieen 
described. 

TABLE  OF  TENNESSEE  METEORITES. 


No. 


1 
2 


6 

6 

7 

8 

9? 
10 
11 
12 

13 


Ootm^  In 
whieh  foand. 


Sumner 
Cocke 

Dickson 

Greene 

DeKftlb 

Jockaon 

Smith 

Rutherford 

Jefferson 

('laibome 

Campbell 

Lincoln 

Robertson 


General 

Weight 

Time  of 

Character 

falling. 

Stony. 

11  Iba. 

May  ,9  »27 

Malleable 

iron. 

2000    *' 

Unknown 

(t 

9   " 

July  or 
A  us.  1835 
Unknown 

(t 

20   " 

*( 

86    " 

(( 

16  01. 

«i 

280  lbs. 

« 

19    •• 

2}4  lbs 

60R)S. 

(( 

43^  oa. 
3  lbs. 

Stony. 

Aug.  6/66 

Iron. 

37    ** 

Unknown 

By  whom  and 
when  described 


Seybert. 
Troost,  1840. 


1845. 
1846. 


.1 


1846. 

1846. 

1846. 

1848 
Shepherd,  1864 
Smith.  18M. 

1866. 
Sftfford,  18.V>,  A 
Smith,  1856. 
Smith,  1861. 


Through  whom 
made  known. 


Hon.  Jacob  Peck. 

J.  Voorhies,  Esq., 
Mr.  Jos.  E«>t4ibrook& 
Hon.  Jacob  Peck. 

Col.  S.  D.  Morgan. 
Col.  S.  D.  Morgan. 

Hon.  Jacob  Peck, 
Prof.  J.  B.  Mitchell.. 
Prof.  J.  B.  Mitchell. 

Dr.  T.  C.  Blake. 
Dr.  J.  B.  Lindsley. 


PART   FOURTH. 


SOES  AND  AGRICULTURAL   FEATURES. 


1888.  This  is  a  brief  part  of  the  Beport,  and,  like  the  one  just  ended,  Is 
to  a  great  extent,  an  annotated  index.  In  the  Second  Part,  I  have  noticed 
generally,  the  soils  and  agricultural  features  presented  by  each  formation 
within  the  area,  or  the  areas  of  its  outcrop.  It  is  proposed  here,  to  group 
these  soils  and  their  areas,  and  to  bring  together  the  scattered  notices. 

Much  remains  to  be  done,  before  the  subject  of  the  soils  of  Tennessee, 
their  kinds,  the  excellencies  and  deficiencies  of  each,  to  what  best  adapted, 
the  special  treatment  each  requires,  and  what  they,  in  general,  need,  to 
bring  them  up  to  a  maximum  fertility,  can  be  presented  in  a  full  and  satis- 
factory way.  What  follows  is  nothing  more  than  a  contribution  to  such  a 
presentation.  It  is  in  good  part,  an  outline  of  a  classification  of  the  soils, 
or  of  the  areas  containing  them,  from  a  geological  point  of  view. 

1884.  At  the  last  is  added  a  supplementary  chapter,  on  climate,  consist- 
ing mainly  of  tables  prepared  by  Prof.  W.  M.  Stewart,  of  Glen  wood,  near 
Clarksville,  from  his  own  observations.  The  State  is  greatly  indebted  to 
this  learned,  accurate  and  indefatigable  observer.  Prof.  S.  has  kept  a  full 
and  unbroken  record  of  the  weather,  for  the  last  twenty  years.  These 
tables  are  supplementary  to  the  article  on  the  climate  of  the  State,  in 
chapter  I,  which  was  written  before  the  war.* 

*  The  following  note  from  Prof.  Stewart,  bearing  on  periodic  oscillations  in  the  an- 
nual qaantities  of  rain  falling,  will  be  found  interesting.  It  is  introduced  here  a«  a 
matter  of  convenience.  *'In  looking  over  my  records,  I  think  I  can  trace  an  ascending 
line  Cin  the  tables  of  precipitation,)  in  the  advancing  years;  very  much  xigzagged  by 
the  oscillations  from  year  to  year,  but  still  generally  ascending.  Taking  the  year  1851, 
as  the  minimum,  there  is  a  general  increase  in  the  annual  quantities  of  rain  which  cul* 
minates  in  a  maximum  in  1865.  The  tables  give,  it  is  true,  a  double  curve,  but  the 
general  mean  line  is  unmistakable.  It  would  appear,  therefore,  that  the  period  of 
these  observations  covers  a  little  more  than  half  a  curve  of  oscillation,  (16  years,)  and 
that  a  whole  oscillation,  from  maximum  to  maximum,  would  require  thirty  years. 
The  tables  appear  to  show  that  for  1866  and  1867,  the  curve  makes  a  start  towards 
another  maximum.  Whether  this  will  be  realised  or  not,  will  remain  to  be  deter- 
mined by  future  observations.  As  ft  seems  almost  certain,  that,  in  other  meteorological 
phenomena,  there  are  such  periodical  oscillations,  it  would  be  highly  interesting  to 
determine  whether  this  is  the  case  with  the  aqueous  meteor8."~W.  M.  8. 
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CHAPTER  XVIII. 

SOILS  AND  AGRICULTURAL  FEATURES:  CLIMATIC  TABLES. 

1885.  Of  all  the  interests  in  any  way  growing  out  of  the  natural  resources 
of  the  State,  the  agricultural  are  by  far  the  moi«t  important.  We  have,  it 
is  true,  mines  of  iron  and  copper,  beds  of  coal,  quarries  of  superior  marble, 
and  many  other  resources  of  the  kind,  all  in  the  aggregatOt  constituting  a 
source  of  wealth  of  which  we  may  justly  be  proud.  Yet  these,  compared 
with  our  soils,  contribute  little  to  the  productive  capital  of  the  State,  and 
comparatively  as  little  to  the  thrift  of  the  people.  The  soils  are  every- 
where. Every  man  has  an  interest  in  them,  and  they  are  not  less  univer- 
sal in  their  distribution  than  they  are  essential  to  the  prosperity  and  hap- 
piness of  all. 

1386.  It  has  been  stated  in  §  23,  that  variety  in  natural  fea- 
tures id  a  characteristic  of  Tennessee.  This  holds  good  in  the 
soils  as  well  as  in  the  rocks,  topography  and  climate  of  the 
State.  It  holds  good;  also,  in  agricultural  character,  for  this 
depends  upon  the  soil,  the  topography,  and  the  climate,  and 
varies  with  them. 

1387.  The  climate  controls  the  soil,  to  a  considerable  extent, 
and  says  what  shall  spring  from  it  and  thrive,  and  what  shall 
not.  It  permits  cotton  in  the  southwestern  part  of  the  State, 
and  forbids  it  in  the  northeastern.  In  certain  regions  it  pre- 
maturely opens  flower  buds,  and  exposes  tender  germs  to  late 
killing  frosts,  while  in  others,  the  buds  are  not  forced,  and 
escape  the  frosts.  A  knowledge  of  the  general  character,  as 
well  as  of  the  whims  of  the  climate,  is  desirable,  in  order  that 
we  may  control  our  work  accordingly.  For  that  reason,  such 
facts  bearing  upon  the  climate  of  the  State,  as  were  accessible, 
have  been  incorporated  in  this  Eeport. 

1388.  In  the  latter  part  of  paragraph  315,  (which  see,)  it 
is  stated,  that  the  soils  are  derived  from  the  rocks  which  un- 
derlie them,  and  that  to  these  rocks,  for  the  most  part,  they 
owe  their  characteristics.    This  is  true,  and  hence  it  follows, 
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that  a  geological  map  is  a  map  of  the  soils.  The  only  practi- 
cable way  to  map  the  soils,  is  to  map  the  formations  beneath 
them.  The  geological  map  which  goes  with  this  Report,  is  an 
agricultural  one  in  so  far  as  the  boundaries  and  areas  of  the 
several  classes  of  soils  are  concerned.  Any  one  desiring  infor- 
mation as  to  where  are  limestone  soils,  sandstone  and  shale 
soils,  can  generally  find  it  by  studying  this  map  and  the  text 
which  goes  with  it. 

1389.  The  map  presents  to  the  eye  the  several  great  agricultural  districts 
of  the  State,  exhibits  their  relative  importance  as  to  the  areas  they  occupy, 
and  brings  them  prominently  before  us  for  consideration  and  discussion. 
A  larger  map,  going  still  more  into  detail,  would  be  proportionally  more 
useful,  but  this  is  highly  suggestive,  and  in  connection  with  the  text,  can 
be  used  to  good  purpose.  See,  for  example,  what  it  teaches  with  reference 
to  the  Central  Basin  and  the  Cumberland  Table-land. 

1390.  Below,  the  principal  classes  of  soils  are  given,  with 
more  or  less  of  detail.  The  notices  of  these  are  mostly  in  the 
paragraphs  given,  and  to  these  the  reader  is  expected  to  refer. 

The  alluvial  soils  are  not  included  here.     (See  §  1164.) 

(1.)    CALCAREOUS   SOILS. 

1391.  The  soils  coming  from  the  disintegration  of  limestone, 
dolomites  and  calcareous  shales,  are  the  best  in  the  State. 
These  present  many  varieties,  depending  upon  the  impurities 
contained  in  the  rock.  Sandy,  argillaceous,  fossiliferous,  lime- 
stones, like  those  of  the  Nashville  Formation,  yield,  perhaps, 
the  very  best  soils  we  have.  Clayey  limestones  and  dolomites 
give  a  strong  and  excellent  soil,  especially  if  the  latter  contain 
fine  gravelly  chert  in  due  proportion.  Calcareous  sandy  shales 
are  often  overlaid  by  rich  arable  land. 

1392.  The  areas  on  the  Map  colored  blue,  (formations  3  and 
4;)  light  pink,  (form.  2c;)  red,  (form.  &d;)  and  the  areas  6, 
the  upper  part,  (Lithostrotion  Bed,)  of  8a,  and  of  86,  are  under- 
laid by  calcareous  rocks,  and  are  the  most  desirable  agricul- 
tural regions  of  Middle  and  East  Tennessee. 

1393.  With  reference  to  the  Central  Basin,  see  5;§  227-249; 
also,  §§  694  to  697. 

As  to  the  Yalley  of  East  Tennessee,  §§  90-168;  also,  §§  658 
to  660,  §§  527  to  534,  and  §§  572  to  576. 
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As  fo  the  Western  Valley,  §§  250-271;  also,  §§  827  and  870. 
See  in  addition,  §  217  and  §§  890  to  893, 
Also,  as  to  the  slopes  of  the  Table-land,  §  935. 

(2.)  SOILS  OF  WEST  TENNESSEE. 

1394.  These  are,  in  general;  underlaid  by  unconsolidated 
strata  of  sands  and  clays.     See  §  1081. 

In  reference  to  the  topography  of  West  Tennessee,  see  272- 
294. 

The  soils  of  the  different  formations  are  spoken  of  in  §§1116, 
1142,  287  and  288. 

(8.)  SOIL  OF  THE  CUMBERLAND  TABLE-LAND. 

1395.  The  area  of  the  Cumberland  Table  land  is  presented 
prominently  on  the  Map.  The  topography  and  climatic  fea- 
tures of  this  region  are  given  in  §§  169  to  205. 

This  is  a  large  portion  of  the  State,  and  deserves  more  study 
than  there  has  been  time  to  give  to  it.  The  general  character 
of  its  soils  are  spoken  of  in  §§  1075  to  1077;  and  I  wish  it  to 
be  understood  that  I  do  not  represent  them  as  by  any  means 
equal  to  our  limestone  soils,  or  to  those  of  West  Tennessee. 
Kevertheless,  there  are  many  reasons  why  a  home  on  this 
Table-land  is  very  desirable.  With  good  management,  its 
lands  may  be  made  very  productive. 

1396.  The  following  communication  will  be  read  with  inter- 
est. It  is  from  the  pen  of  an  accomplished  gentlemen  and 
farmer,  who  has  resided  on  the  Table-land  for  many  years,  and 
whose  name  has  already  appeared  in  our  pages.     (§  198.) 

"  So  much  has  been  written  about  the  Table-land  of  Tennessee,  by  inter- 
ested parties,  that  anj  one  stating  the  plain  truth  will  be  said  by  them  to  be 
an  enemy  to  the  progress  of  the  State.  Such  persons  have,  in  my  opinion, 
been  a  real  drawback  upon  the  prosperity  and  settlement  of  the  Table-land. 
It  is  true  of  a  country,  as  Washington  Irving  has  said  of  a  man:  *The  public 
will  forgiye  a  man  any  thing  sooner  than  being  overpraised.'  So  of  a  country, 
if  it  be  praised  for  that  to  which  it  .is  not  entitled,  emigrants  on  being  dis- 
appointed, will  not  give  credit  for  its  real  merits. 

But  many  things  belonging  to  the  Table-lands  of  this  State  can  scarcely  be 
overpraised.  The  water,  the  climate  and  the  health,  have  not  been  fully 
valued  in  the  estimate  of  this  part  of  our  State.  On  the  great  plateau  of 
Tennessee  the  soft,  limpid,  purity  of  the  water  is  admired  by  all  observing 
travelers.  The  climate,  equally  exempt  from  the  frigid  rigor  of  the  North 
and  the  debilitating  heat  of  the  South,  is  no  where  excelled  for  the  comfort 
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ft  population.  Here  may  be  enjoyed  the  clearnesB  and  brightness  of  an  Italian 
atmosphere,  withoot  the  baleful  influence  of  the  Maremma  marsh,  or  the 
debilitating  effeots  of  the  African  sirocco.  Here  Hygeia's  reign  in  undisput- 
ed. Neither  cholera,  eonsumption,  nor  fever,  ever  pretend  to  dispute  her 
salutary  sway.  Emigrants  from  the  froien  shores  of  the  St  Lawrence,  or 
from  the  fenny  bogs  of  the  Carolinas  here  meet  the  iuTigorating  breeze;  and 
if  health  is  to  be  found  upon  earth,  they  may  hope  for  it  here. 

The  extent  of  the  Cumberland  Table-land  within  this  State,  makes  it  im- 
portant that  its  value  in  an  agricultural  point  of  view  should  be  well  under- 
stood. Reaching  across  the  State  from  north  to  south,  it  is,  on  the  road  from 
Kingston  to  Sparta,  at  least  forty  miles  wide  from  east  to  west.  Most  of  this 
large  surface  is  beautifully  level,  and  generally  well  covered  with  timber,  con- 
sisting of  various  kinds  of  oak,  chestnut  and  hickory,  with  other  kinds  along 
streams.  The  soil  is  a  sandy  loam,  easy  of  culture,  and  though  not  so  fertile 
as  other  portions  of  the  State,  ma^  be  made  by  the  application  of  lliiie,  which 
is  within  reach,  and  proper  tillage,  very  productive  at  moderate  expense. 

The  Table-land  is  the  genial  and  appropriate  home  for  all  the  delicious 
fruits  of  a  temperate  climate.  The  apple,  when  raised  here,  will  keep  longer 
tj^an  when  raised  upon  a  lower  level  in  the  same  latitude.  The  same  facts 
are  observed  here  which  have  been  demonstrated  elsewhere,  that  all  Alpine 
productions  are  superior  for  their  kind.  Though  the  soil  will  not  produce 
so  many  bushels  of  wheat  per  acre,  yet  the  bushel  is  heavier  than  that  raised 
upon  richer  land.    So  of  other  cerealia  and  the  grasses. 

At  no  distant  day,  these  highlands  will  be  much  prized,  not  only  for  the  pro- 
duction of  all  kinds  of  fruits,  but  for  the  production  of  stock.  For  seven  or 
eight  months  in  the  year  cattle  here  require  no  expense  from  the  owner,  ex- 
cept salting.  Sheep  are  as  healthy  as  the  deer  which  roam  over  the  forests; 
no  rot  or  foot-roi  ever  attacks  them;  old  age  appears  to  be  the  only  malady 
the  flock-master  need  fear.  The  natural  productions  of  the  soil  furnish  a 
copious  pasturage  for  two  thirds  of  the  year,  and  improved  meadows  of  blue- 
grass,  red  top,  or  other  perennial  grasses,  would  supply  the  balance.  Here 
swine  live  from  year  to  year,  and  increase  without  care,  x^pon  the  natural 
range.  Here  the  sportsman  may  find  the  wild  boar  as  fierce  and  with  tusks 
as  long  as  any  that  ever  honored  the  chase  in  the  Hercynian  forest." 

1897.  Mr.  J,  W.  Dodge,  who  formerly  resided  in  Cumberland  County 
on  the  Table-land,  and  who  made  himself  and  the  mountain  famous,  by 
raising  and  bringing  to  market,  superb  apples,  related  the  following  cir- 
cumstance to  me:  *' While  I  was  at  the  Hermitage,  painting  Gen.  Jack- 
son's picture,  the  old  General  one  day  said  to  me,  in  his  emphatic  way, 
Mr.  Dodge,  I  have  traveled  over  the  Table  of  the  Cumberland  Mountain, 
frequently,  and  it  is  my  opinion  that  it  is  destined  to  become  the  garden 
spot  of  the  Union." 

(4.)     SOILS  OP  THE  UNAKA  MOUNTAINS. 

1398.  The  topographical  and  climatic  features  of  the  XJnaka 
Banges  have  been  considered  in  §§  40  to  89,  and  their  agricul- 
tural features  in  §§  416  to  420,  477,  478  and  496. 
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It  is  as  pasture,  or  range  ground,  that  these  mountain  areas 
are  at  present  interesting,  A  rich  spot  here  and  there,  may 
be  found  in  cultivation.  At  these,  heavy  crops  of  wheat  and 
other  cereals  are  sometimes  raised.  I  recollect  of  seeing,  at 
one  point  near  the  "Cold  Spring,*'  (see  p.  32,)  buckwheat  high 
enough  V>  completely  hide  a  man  riding  through  it  on  horse- 
back. The  soil  and  position  of  these  rich  spots  appear  to  be 
well  adapted  to  the  raising  of  Irish  potatoes. 

(6.)    SOILS  OF  THE  BARRENS  AROUND  THE  CENTRAL  BASIN. 

1399.  These  have  a  siliceous  basis,  and  may  be  compared 
with  those  of  the  Table-land.    See  §§  208,  216  and  890. 
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CHAPTER  XIX. 

CLIMATE :      SUPPLBMBNT  ART. 

1400.  The  foUowlDg  tables  are  introdaced  as  a  supplement 
to  Chapter  I.  See  §  1384.  In  the  chapter  referred  to,  the 
weather  tables  embrace  observations  taken  previous  to  1860. 
In  this,  the  observations  at  one  station,  Glenwood,  (page  14,) 
are  brought  down  to  1868. 

1401.    Appendix  to  §  30. 

*^  Tabular  Ahtiract  <^  monthly  Mean  Temperature^  for  the  years  1861  to  1868 
inclusive,  observed  at  Olenwood,  Montgomery  Ckmniy,  Tennessee" 
The  fignres  show  the  temperature  to  hundredths  of  «  degree. 


1861. 

1862. 

1863. 

1864. 

1866. 

1866. 

1867. 

1868. 

Jftnuary..... 

^.66 
44.65 
48.49 
67.66 
63.63 
74.61 
73.24 
73.21 
68.19 
67.64 
49.96 
43.76 

4f.ll 
39.63 
47.83 
68.67 
66.63 
69.68 
76.19 
76.33 
70.33 
67.06 
46.73 
42.49 

&.91 
41.62 
47.38 
67.69 
63.88 
67.84 
73.22 
73.03 
66.20 
60.60 
46.89 
40.67 

3^.91 
38.80 
42.10 
62.80 
63.00 
72.30 
76.87 
73.92 
68.94 
62.70 
47.37 
37.87 

S.39 
41.61 
60.88 
68.67 
66.70 
74.61 
76.72 
74.26 
74.13 
66.91 
47.64 
40.40 

&.11 
37.36 
47.28 
61.64 
62.86 
71.33 
77.44 
72.24 
67.96 
68.09 
48.88 
37.43 

fi.74 
45.26 
39.86 
67,68 
61.40 
73.82 
74.67 
74  64 
71.90 
69.69 
49.67 
42.07 

3I.OO 

PebruRrv 

39.91 

MRrch......... 

66.04 

April 

66.44 

May,.. ..» 

June 

July 

66.30 
71.93 
79.42 

AniruHt, 

72.98 

September, 

October, 

66.76 
56.99 

ISovflitinflr. ._............. 

44.71 

uocduiDorfM  •••••«•«  •••••• 

33.37 

JX^IUlf  •••■•«•••••••• 

67.69 

67.63 

66.73 

64.88 

67.67 

66.71 

67.67 

66.90 

Annual  Mean  for  8  years, ~ .66.71. 


1402.    Appendix  to  §  34. 

Tabular  Statement  qf  the  occurrence  qf  Frost,  during  the  period  from  1861 

to  1868,  inclusive. 


Last  f^ost  in 
Spring. 

First  light  frost 
in  Autumn. 

First  killing 

frost  or 

skim  ice. 

No.  ofdaysfr^e 
from  frost. 

No.  of  days  free 

from  killing 

frost. 

1861... 

April  20 

September  21... 

October  18. 

September  19... 

October  10. 

October  6 

October  24.. 

October  20 

October  6 

163 
174 
162 
174 
192 
193 
146 
184 

186 

1862... 

April  26 

17ft 

1863... 

April  9 

178 

1864... 

April  18 

October  14. 

October  16. 

October  24. 

October  31., 

October  9.... 

177 

1866... 

March  26 

202 

1866... 

Aoril  10 ......I 

October  21 

October  1 

196 

1867... 
1868... 

May  8 

Aprils 

176 

Mean  of  8  years,.... .«..«. .••... 

172 

184 

Sig.  34.    Vol.1. 


AQBIOOLTCBAL   FIATUBZB. 


iir 


1  s  !■ 
I E !; 

I  2  S 

111 

-  S  S 
.s  ■?  .» 


.3  S 


1 

aSina 

°SeeSSSSSs3S8 

3 

^ 

niH 

■-5acs?sssss- 

"8 

E 

"M 

°2?0S2l;£SXZe!! 

> 

1 

-.sma 

°3se$«ssss9!;s 

°5 

■n!R 

°««es95sssffia£ 

"s 

s 

■I»K 

'ssesB^atSEs;; 

> 

t 

:' 

■rta,ni 

°Se8«ftSSS7«93 

*3 

s 

-HIH 

*fssa9E2S5ssa 

"a 

nH 

°«E8P«S«65SPPa 

£ 

i 

•sSma 

°2%aS«SSSS93Z 

"  = 

-°!H 

°77s«»3e8C8a» 

°;g 

■"M 

°tg«t:C8SSsSSPP 

■p 

t 

■88ma 

'Ezsa8ae«K«93 

"9 

■nm 

••^Essasssaa" 

°3 

A  i 

■MM 

°ss;sssasss^f!s 

"e 

0    f 
H     S 

i 

-aSooa 

'e«3Sist;s%(fS« 

*s 

■aiK 

°»sse«xs«a«ss 

\ 

'^1 

a 

^« 

°gP8«88SSSSSS 

"s 

.sBma 

°!:s£9aBB«9(;?s 

5 

1 

■aiM 

°t:;;s«sess$s&8 

"c 

TtHK 

°SESS3SS5SP?S 

"a 

1 

SSO.S 

°;:9a3>;ssese(;E$ 

's 

-«!« 

°fas6»s8SS6sa 

'8 

"H 

*69Z£&28SS2Sf; 

's 

1 

a 

'.Sa^ 

°E«:S9S8«e2SE8 

> 

gin 

"aassasEiSflsa- 

°3 

■"M 

•gppssasssssa 

"ffi 

s 
1 

1 

liii 

:| 

si 

s 

z 

1 

^f=S' 


km 


II  urn 

'  Km 


-ffiiPi 

jiPi!. 

Hili 

■iifiJ ' 

m 
III 

iji! 


532 


AQBICULTnaAL  FSATUBES. 


1404.    Appendix  to  §  38. 

QuanUiif  of  Ramf  (including  melted  «noio,)  /allen^  monthly ^  during  the  years 
1861  to  1868,  inchuivey  given  in  inches  and  ihoutandthSf  obierved  at  Qlenwood^ 
Montgomery  County,  Tennceeee. 

The  figures  show  the  depth  of  rain  fallen,  supposing  the  water  to  have  remained 
when  it  fell,  without  running  off  or  evaporating. 


January, 

February, 

March, 

April 

May, 

June, ~ 

July 

August,.... 

September, 

October, 

November, ^ 

I/ecember, 


1861. 

1862. 

1863. 

1864. 

1866. 

1866. 

1867. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

2.210 

6.136 

8.682 

2.428 

2.378 

4.366 

1.612 

2.701 

8.230 

6.466 

1.127 

3.970 

4.146 

8.988 

2.161 

4.767 

6.032 

3.911 

7.983 

6.067 

8.282 

6.440 

8.016 

3.271 

3.667 

11.330 

4.396 

4.897 

6.838 

2.467 

2.744 

1.880 

3.886 

2.110 

4.566 

2,488 

4.971 

8.866 

2.979 

2.076 

2.843 

2.633 

7.026 

6.761 

2.243 

1.767 

5.163 

4.929 

4.062 

7.a'J0 

1.204 

1.768 

6.207 

4.923 

0.676 

1.300 

3.230 

2.480 

1.997 

2.066 

6.186 

6.601 

0.546 

2.090 

0.666 

6.041 

8.904 

1.034 

2.240 

1.975 

6.082 

2.675 

2.698 

7.627 

1.223 

4.722 

6.935 

1.941 

3.280 

4.762 

3.867 

9.763 

3.712 

4.249 

48.047 

49.641 

64.349 

41.310 

60.004 

44.806 

48.923 

1868. 

In. 
5.030 
1.310 
5.619 
7.<i06 
3.217 
1.915 
4.410 
3.018 
3.802 
1.556 
2.024 
5.371 


Annual  Mean  for  8  years, 48.982  inches. 


Ii05.    Barometric  Observations. 

Tabular  ahetract  of  monthly  mean  preeeure^  corrected  for  temperature  and 
cc^illarity^  {but  not  for  altitude  above  sea  levels)  for  the  years  1861  fo  1868, 
inelusivCf  observed  at  Glenwood^  Montgomery  County,  Tennessee, 


1861. 

1862. 

1863. 

1864. 

1866. 

1866. 

1867. 

1868. 

Jnnuarv 

In. 

29.640 
29.674 
29.629 
29*466 
29.486 
29.624 
29.653 
29.642 
29.697 
29.672 
29.604 
29.751 

In. 

29.678 
29.676 
29.386 
29.628 
29.499 
29.608 
29.616 
29.672 
29.588 
29.649 
29.628 
29.720 

In. 

29.616 
29.647 
28.666 
29.631 
29.687 
29.540 
29.530 
29.616 
29.649 
29.696 
28.672 
29.661 

In. 
29.701 

'29.630 
29.450 
29.450 
29.464 
29.647 
29.678 
29.606 
29.544 
29.653 
29.571 
29.660 

In. 

29.667 
29.685 
29.553 
29.690 
29.476 
29.572 
29.678 
29.681 
29.608 
29.586 
29.666 
29.689 

In. 
29.728 
29.766 
29.668 
29.627 
29.471 
29.5.')4 
29.679 
29.642 
29.654 
29.663 
29.616 
29.622 

In. 

29.584 
29.690 
29.672 
29.512 
29  461 
29.518 
29.536 
29.636 
29.606 
29.662 
29.944 
29.693 

In. 
29.666 

Februarv... 

29.715 

March 

29.538 

April 

29.610 

May 

29.406 

June 

•i9.685 

July 

29.519 

August 

29.683 

September.... 

29.500 

October................... 

29.657 

November 

29.682 

December.......... 

29.662 

Mean..... 

29.669 

29.562 

29.595 

29.447 

29.689 

29.605 

29-566 

39.593 

Annual  Mean  for  8  years, 29.678. 
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PALEONTOLOGY. 

1406.  In  the  course  of  this  work  qaite  a  namber  of  new 
species  have  been  named,  and  some  briefly  described;  and  at 
the  end  of  the  volume  the  figures  of  several  of  them  are  pre- 
sented on  the  plates.  It  was  my  purpose  to  describe  them  in 
full  in  this  Report,  but  it  is  found  to  be  impracticable.  The 
descriptions  will  appear  hereafter  in  the  Journal  of  Science. 

1407.  I  add  a  few  notes  with  reference  to  certain  species: 

(1.)  Oarinaropna  carinataiji  the  table  on  page  289  has  beea  described  by 
Mr  Hall  as  Oarinarop$i$  {Phroffmotioma)  cunulcB,  in  the  Fourteenth  Regent's 
Beport. 

(2.)  Mr.  Hall  suggests,  in  a  letter  received  since  page  828  was  printed, 
that  Orthia  Halli^  in  the  table  on  the  page  referred  to,  is  his  0,  tirophame' 
noidea,  of  Vol.  Ill,  of  Pal.  N.  T.  Two  of  the  Tennessee  specimens  were 
sent  to  him.  They  do  not,  however,  show  the  internal  structure.  The  point 
can  be  determined  so  soon  as  specimens  showing  this  are  met  with. 

(8. )  The  substance  of  the  foUowiog  remarks  and  descriptions  were  com- 
municated by  the  author,  many  year^  ago,  to  the  American  Journal  of 
Science.  In  the  original  paper  the  varieties  of  Tstradiumfibratumf  apertum 
and  minus,  were  considered  species. 

The  genus  Tetradium,  has  been  characterized  by  Prof.  Dana  in  his  great 
work  on  Zoophytes.*    His  description  and  remarks  are  as  follows: 

**Coralla  massive,  consisting  of  4-sided  tubes,  and  cells  with  very  thin 
septa  or  parietes;  cells  stellate  with  four  narrow  laminss. 

"This  genus  u  near  Receptaculites,  but  differs  in  having  very  thin  parietes 
and  four  distinct  rays  within  the  cells,  one  to  each  side.  The  specimen  an- 
swering to  the  description,  is  a  fossil  of  uncertain  locality,  in  the  collections 
of  Yale  College,  New  Haven.    The  cells  are  about  half  a  line  in  breadth. 

The  name,  f^om  the  Greek,  7^'^C,/o«r,  alludes  to  the  quadrate  structure.*' 
To  us  this  genus  is  of  great  interest,  from  the  fact  that  it  is  a  common  form 
in  the  limestones  of  the  Central  Batm, 

*  United  States  Exploring  Expedition  daring  the  years  1838, 1839, 1840, 1841, 1842,  under 
the  command  of  Charles  Wilkes,  U.  S.  N.    Vol.  8th,  page  701. 


534  APPENDIX. 

In  addition  to  the  characters  given  above,  we  add  the  following:  The 
tubes^  in  the  different  species,  vary  from  }^  of  a  line  to  nearly  a  line  in 
breadth;  they  are  very  long,  and  are  most  frequently  united  throughout 
laterally,  forming  massive  coralla  resembling  more  or  less  those  of  Favos- 
ites  and  Ghsetetes;  sometimes,  however,  they  are  united  in  single  intersect- 
ing series,  as  in  HaJytite^  catenulaiua,  Linn.;  not  unfrequently,  too,  the  tubes 
are  isolated,  or  only  united  at  irregular  intervals,  thus  forming  loose  fas- 
ciculated coralla  resembling  certain  forms  of  Syringopora. 

The  isolated  tubes  are  nearly  quadrangular,  the  l. 

edges  being  mure  or  less  rounded.    A  slight  linear  __ 

depression  down  the  middle  of  each  aide  externally,  ^^ 

opposite  the  lamellss.    Fig.  1  will  serve  to  give  an 

idea  of  the  transverse,  or  horizontal  section  of  one  of  Separately    growing 

these  tubes.     In  the  massive  specimens,  the  hoiizon-     ^^^    °^   Tetradium  ; 
.,..-,..,  1  T        tranaveree  section, 

tal  sections  of  the  tubes  are  square,  or  nearly  so.    In     maimified  3  or  4  timaa 

all. of  the  species,  the  walls  are  more  or  less  rugose.     linear. 

The  increase  appears  to  be  by  the  division  of  the  tubes,  the  latter  split- 
ting sometimes  into  two  cell -tubes,  not  unfrequently,  perhaps,  into  four ; 
opposite  laminso  unite  and  form  the  new  walls  of  the  young  cells,  each  of 
which  is,  in  the  mean  time,  supplied  with  its  four  rays. 

Among  tiie  numerous  specimens  of  this  genus  seen,  I  have  met  with  but 
one  which  shows  clearly  the  presence  of  transverse  septa.  This  is  a  frag- 
mentary specimen  of  the  first  species  described  below.  In  it,  the  septa  are 
distant  about  twice  the  breadth  of  a  tube ;  but  few,  however,  are  seen,  and 
these  are  confined  to  one  end  of  the  mass. 

This  group  is  regarded  as  being  allied,  in  some  respects,  to  the  Favosi- 
iidoe^  while  on  the  other  hand,  the  cruciform  arrangement  of  the  lamellsa 
unite  with  the  Zoantharia  rugoaa  of  MM.  Milne  Edwards  and  Haime  ;  in 
fact,  it  appears  to  afford  an  interesting  type  of  the  quadripartite  character 
of  the  lamellss,  first  pointed  out  by  these  distinguished  authors,  in  many 
palaeozoic  corals. 

I  give  the  following  species,  which,  as  well  as  the  genus  itself,  so  far  as  I 
know,  are  confined  to  Lower  Silurean  rocks. 

1.  Tetradium  fibraium^  Safford,  variety  A,  (Fig.  2.)  2. 

Coralla  massive,  hemispherical,  or  flattened  hemis- 
pherical, composed  of  diverging  tubes.  Cell-tubes 
four-sided,  with  thin,  and  slightly  rugose  walls;  the 
four  lamellae  distinct,  nearly  reaching  the  centre  of 
the  tubes ;  breadth  of  full  grown  tubes  usually  about, 
or  but  little  more,  than  half  a  line,  varying  occasion- 
ally from  one-third  to  three-fourth  of  a  line.  Trans- 
verse septa  usually  absent.  A  few  have  been  seen  in  ^^  a^w^^u^^a^c^  T* 
one  specimen,  which  were  about  twice  the  breadth  of  flbratum,  magnified, 
a  tube  apart 

This  species  occurs  abundantly  throughout  the  upper  half  of  the  Lower 
Silurean  rocks  of  Middle  Tennessee,  associated  with   Columnaria  sUUaia^ 
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Hall,  Ambor^hia  nuUata,   Hall,  and  other  Hudson  Biver  species.     Large 

maesea,  a  foot  or  two  in  diameter,  are  met  vith.  The  calcareoiu  gpecimeDi 
often  reeeinble,  in  a  weathered  longitudinal  section,  a  fassilised,  hut  previ- 
oiuly  Bomawhat  macerated  masa  of  woody  flbra,  and  hence  the  natne  of  the 
■peciea. 

Faritfy  B,  apertum — Tubes  isolated  or  fkBclcnlaled,  or  else  united  in 
linear  eerieg  which  often  intenect,  fotming  irregul&r  reticulations ;  breadth 
of  tubes  about  half  a  line;  lamellieBB  In  varietf  A. 

This  includes  certain  open,  looselj  construoted  corals.  Two  sub-varie- 
tiea  ma;  be  designated.    Theae  run  into  each  other  in  some  speoimeos. 

(a)  Masses  oompoeed  of  separate  tubes,  oceasionally  united  bf  their 
sides.    These  forms  often  resemble  Syringepora. 

(h)  Masses  composed  of  tubes  arranged  in  linear  aeries,  the  latter  inter* 
secting,  and  forming  masses  like  those  of  Haigsite*  eataudatui,  Linn. 

The  first  sub-Tariety  is  abundant  in  the  middle  part  of  the  Lower  Bilu- 
rean  Series  of  the  Basin.  The  second  is  found  in  the  upper  half,  as  well  as 
near  the  base.     I  have  observed  the  same  species  in  Kentuchj. 

Variety  C,  mitua. — I  include  here,  massife  specimena,  (generall;  small,) 
the  tubas  of  which  are  only  fVom  one-fourth  to  one-third  of  a  line  in 
breadth.  The  tubes  in  some  specimens,  are  quite  regular,  in  others,  though 
generally  four-sided,  are  more  or  less  irregular,  and  have  the  aspect  on  the 
upper  surface  of  Chtetetes.    Lamelln  as  in  variety  A. 

I  have  occasionally  seen  this  variety  in  the  upper  division  of  the  Lower 
Hltarean  in  Middle  Tennessee,  as  wett  as  in  Eentuohy. 

2.  T.  eotumnoTt,  Hall;  Syn.  CkaUtaeoUmmant,  Hall.  Pal.  of  N.  T.,  vol. 
I,  p.  68,  Fl.  XXIII,  Figs.  4,  4a — Mr.  Hall's  species,  we  think  referable  to 
thisgenus.  It  differs  from  T.  fibratumm  the  following  particulars:  The 
tubes  are  not  as  uniforiely  four-sided,  nor  are  they  arranged  with  equal 
r^ularity ;  the  waits  are  more  strongly  rugose ;  the  lamellts  appear  (o  have 
been  more  delicate,  and  are  generally  not  to  be  seen;  traces  of  them,  how- 
ever, can,  in  moat  instances,  be  found  upon  close  examination.  The  four- 
tdded  character  of  the  tubes  is  sufficiently  well  marked  to  justify  this  ref- 
enoe,  in  connection  with  the  fact  that  iraoes  of  the  lamellw  oao  often  be 
detected. 

This  species  is  auoclated  with  the  last,  and  occurs,  in  addition,  lower  in 
the  series,  with  Columaana  alvtelala  Halt,  It  is  a  common  fossil  in  our 
Oentral  Basin. 
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[NoTK.— In  making  out  the  formationB  and  soils  of  the  Comities,  the  Map  must  be 

used  in  connection  with  the  Text.] 


^tna  Goal, 888 

^tna  Furnace, • 401 

jfitna  Mines, 882,  494 

iBtna  Section,.. 883 

Ages,  geological ...153 

AqnoatuB  arcanuBy •••••••• 212 

Alisonia, 851 

Alluvial  beds, 438 

Altamont, 878)407 

Alum, 602 

Alum  Cave,.. 191,  197,  508 

Alum  Well,  in  Hawkins, 888,  620 

American  Ridge,  coaU 404 

Anderson,  A.. • 87 

Anderson  County. 

Topog,, 41,68 

Form.,  Min.,  etc.,  208,  217,  227— 
268, 291—811, 888, 400, 456, 496 

601,607 
Lands,  212, 226, 266,  407,  626,  626 

Anderson  Depot, 872 

Anticlinals, 208,217 

Appalachian  Region, 8 

Artesian  Wells, 108,  109 

ABtrcRotpongia  memMCUM^^ 811 

Athens  Ridge, 217 

Back  Valley,, 49,  806 

Baker's  Station, 280,  888 

Bald  Hills, 107 

Bald  Mountain 82 

Bald  Mountain  Range, 27 

Balds  of  the  Unakaa, 84—87,  180 

Banks,  iron 48tt 

Barrens, 88 

Base  lines  of  railroads, 87 

Basin,  Central  .818,  828.  888,  840,  847 
Basin,  Well's  Cr.    See  Well's  Or. 
Basin. 


Bath  Springs, 827 

Bat  Manure, 619 

Battle  Cr.  Region, 878 

Bay's  Mt.  Group, 48,  247,  298 

Bay's  Mt,  of  E^nox... 46,  210 

Bayley,  G.  W.  R 119 

Bean's  Stations, 218 

Beardstown, 828 

Beatty's  Salt  Works,  coal 898 

Beaver  Ridge, 210 

Bedford  County. 

Topog., 82,99 

Geology,  etc., 268,  262,  818 

Lands, .....266,267,  274,  626 

Beech  Mt 1 72 

Beersheba  Springs  and  vicinity,  76 

876,  619 
Belts,  faulted.    See  Ribbons. 

Belts  of  slaty  knobs,.. 46 

Belts  of  Tr.  and  Nash,  formations, 

261,  252,  266 

Ben  Lomond, 76,  76,  861,  876, 877 

Bentley,  B.. 77 

Benton, 217 

Benton  County. 

Topog., 106,  118 

Geology,  Minerals,  etc.,  814,  816 
818,  822,  845,  421,  486,  606 

Lands, 110,  819,  828,  626 

Big  Butt,  in  Greene, 27,82,  194 

Big  Hill,  on  M.  &  C.  R.  R 418 

Big  Hurricane,  in  Fent,  coal, 896 

Big  Rid^e,  in  Greene, 216 

Big  Spring,  in  Claiborne,  mill- 
stones,  611 

Big  Valley  and   White  Oak  Mt., 

&yestone  Region, 808 

Big  Yellow  Mt, 26,26,  188 

Billings,  B 284 


538 


INDEX. 


Birdsong  Or., 816,  818,  825 

Black  Band  ore, 460 

Black  Mountain,  in  N.  C.,~ 87 

Black  Oak  Ridge,  - 46,  2.6 

Black  Shale, 808,  806,  829,  619 

Blair,  Dr.  James. 607 

Blake,  T  C 620 

Bledsoe  County. 

Topog., 41, 68.  68 

Oeol.,  Minerals,  etc.,  214, 217, 252 

869,  877,881,466,497 

Lands,  212,  226, 266, 868,  407,  625 

626 

Block  Limestone, 28i 

Blodget's  Climatology, 19 

Bloomaries, 467 

Blount  County. 

Topog.,  28,  29,  80,  41,  46,  61,  186 

247 

Geol.,  Minerals,  etc.,  186, 187, 289 

242,  449,  489,  607,  611,  612 

Lands,...  .180,  198,  203,  627;  2l2 

226,  256,  525 

Blount  Springs,  Ala 141,  885 

Blue  Limestone.    See  Maolurea 
Lime. 

Blue  Ridge, 22 

Blue  Stone, ...604 

Bluff  Gravel,- 482 

Bluff  Group, 482 

Bluff  Lignite, 428 

Bluff  Mississippi, 1 12 

Bluffs  Cbickasaw^ 112 

Boatman's  Ridge,, 2 1 8 

Bompass  Cove, 194,  202,  228,  485 

Bon  Aqua  Springs, 620 

Bon  Air, 75,  76,  866,  607,  619 

Bored  Wells, 108,  109 

Bosson,  W.. 86 

Bottom,  Mississippi.. 119 

Boundaries  of  toe  State, 1 

Bradley  County. 

Topog,. .^ 41 

Geol.,  Minerals,  eto.  208—21 7, 484 

486,  486, 607 

Lands, 212,  226,  265,  625 

Brady's  Mill,  coal 898 

Brown's  Cove,.^ 808 

Brown  Shale, 28,  24) 

Buchanan,  A.  H 77 

Bucklev,  S.  B 80 

Buffalo*  Mt.,  in  Washington,  ...27,  188 

Buffalo  River, 863 

Buhrstones.    See  Millstones. 
Building  Material,  220,  258,  267,  299 
818,  341,  849,  868,  407,  618 

Bull's  Gap 249 

Bull  Run  Valley, 212 

Burry  Limestone, 840 


Caldwell,  John, 52,  471,  472 

Caldwell,  Lead  Mine 223,484 

Calf-killer,  Coal  on, 892,  898 

Campbell  County. 

Topog., 48,  54,  66,  68 

Geol.,  Min.,  eto.,  208, 284, 807, 400 

456.  490,  607 
Lands,  212,  226,  255, 525, 407,  526 

Camnbellville 266 

Camden, 846 

Canada,  Geology  of,... 514 

Cannon  County. 

Topog,, 82.  98,  99 

Geol..  Min.etc, 274,  885,  844 

Lands, 266,  267,  274,  525,  88 

844 

Cannon  Iron  Bank, 210,  462 

Caney  Fork  Valley, 82,  83 

CaneyFork,  Fills  of, 86,99 

Candy's  Greek  Valley 218 

Carroll  County. 

Topog., Ill,   118 

Geol 421,  426 

Lands 110,421,  481,  626 

Carter  County. 

Topog 28,  25,  26,  41 

Geol.,  Min.  etc.,   178,   176,  201 
606,  209,  210,  221, 232,  284,  248 

449  498 
Lands,   180,  198,  203,  527 ;'  212 

214,  225,  525 
Carter's  Creek  Limestone,  258,   268 

267 

"  "    Stotion 268 

Carter  Lead  Mice 486 

Cade's  Cove, 61,  52,  219,  226 

Cave  Creek  coal, 376 

Carter's  Valley,  in  Hawkins, 213 

Cascades,  see  Waterfalls. 
Cedar  Glades,  see  Glades. 
Cedar,  see  Red  Cedar, 

Cedar  Ring, 260 

Central  Limestone, .• 259.  260 

"        Basin, '„  97 

"  "  Geology  of,  258,  813,  828 

333,  340,  347 

**  "  Lands, 97.  266 

"  Topog.  of, 81 

»*  Origin  of, 134,  148 

'*  Compared  with  East  Ten- 
nessee Valley.. 266 

Centreville, 344 

Chatata  Valley 485 

Chavannes,  F.  A.  G.,.. 408 

Checkered  House  Bluff, 840 

•*(;halk,"  of  Wayne, - 841 

Charlotte, » 344 

Chesnut  Mound, 361 

Cherokee  Mt  in  Washington 27 
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Chimney  Top,  of  Bay's  Mount.  Gr., 

48,  252,  298 

Chickasaw  Bluffs.. 112 

Chilhowee  Mount.  80,    188,   198  202 

Sandstone ..182,  198 

"        Cove,  189 

Cheatham  County. 

Topog 82,  98,  99 

Geol ^ 888,  820,  811 

Lands 88,  814,  628 

Chestua  Creek, 213 

Chert  of  Knox   Dolomite,   215,  218 

221 

<'    of  Siliceous  Group, 1215 

Chestnut  Ridge, 45,  216 

"  *»    inSullivan,^ 216 

Chattanooga  Marble, ^ 510 

Chalcanthite 504 

Chert  Millstones......... 511 

Chalybeate  Springs, 519 

Cincinnati  axis, 149 

Claiborne  County. 

Topog 41,  68,  208 

Geol,  Min.,  etc,  208,  250,    808 

400.  456,  488,  487,  496,  51 1 

Lands,  212,  225,  255,  525;  407 

526 
Claiborne,   Anti-clinal,  208,  217,  219 

284,  488 

Cliff  Rock, 882,  883 

Climate,  of  the  State 12,  629 

of  Unakas 87 

of  Cumb.  Table-land, 76 

of  Highlands,.. 95 

of  Central  Basin, 104 
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Coffee  Land, 411 

Coffee  Bluff  and  Landing,  411,  412 

485 

Columbia, 258,  265,  266,  270,  272 

Cole's  Ferry, 264 

Colyar,  Esq  ,  A.  8., 494 

Coral  Bed,  Niagara, 827 

Cooper's,  Col.  on  Swan, 841 

Cookville 844 

Coal, 492 

Coal  Measures, 366 

"  Northern  Division  of,  889 
*'  Northeastern  Division  of, 

400 
"  Sewanee,  Division  of,  868 
"  Raccoon    and     Walden's 
Ridge,  Division  of,   881 
'*  Lower,  general     charac- 
ter  of, 891 

Conglomerate,  the, 867,  895 

Coca  or  Coqua  Creek, 187,  489 

('oble,  Adam, 514 

Conrad  and  Gabb, 415 

Copperas, 503,    604 

Cook,  G.  H., 516,  616 

Copper, 469 

Comby  Ridge,  - 46 

"      Ridges, 45,  210,  294 

Coal  Measures,  denudation  of. 186 

**  '*        of   eastern   crest  148 

Cove  Creek 54 

**    of  Johnson  County 49 

Coves  of  East  Tenness.e, 48 

Copper  Ridge, 45,  216,  218 
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Cove  Creek  Valley, 142 

of  Western  Valley, }0Q\  Crepieephalus,   dif  species  of, 212 

of  West  Tenn.  Plateau, ...118  Crowley's  Ridge, 120 

Cross  Mountain 71 

"  "        elevation  of, 73 

"  "         geology  of, 401 

Crump's  Landing 411 

Crinoidal,  metal-ringing  limestone,  in 

Hickman  (i  881) 840 

Cross's  Hollow, 808 

Crinoid  Bed  of  Knox  County, 244 

Cretaceous  Formations 410 

Crockett  iron  bank, 452 

Crossville, i 407 

(•row  Creek  Valley, 872 

Craven's  Mills, 826,  830 

Cravens,  Robert 882 

Crab  Orchard,  Cart^  26,  178, 181.  468 

Gap,  in  Cumberland, 


of  Miss.  Bottoms, 125 

Clinch  Mt.  Sandstone, 29i 

"        **    Red  Shale, 298 

"    Gr....... 48,252,297 

**        River, 55 

Clifton, 271,  316 

Clift  &  McRhea's  Coal  Mines, 887 

Clarksville, 844,345 

Clay,  349  428,481,614.  SeeFireClay. 

Clav  Ironstones, 458 

CocKe  County. 

Topog.,  23,  28,  29,  41,  46,  49,  59, 

199,  247 

Geol.,  Min.,  etc.,  173,  176,  192, 

198,  214,  221,  449,  488 

Lands,  180,   181,  198,  208,  527, 

225,  255,   525 
Coffee  County. 

Topog., 68, 82,  98, 99 

Geol.,  Min.,  etc.,  274,   844,   836, 

462 
Lands, 88,  844,  266,274,526 
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54,888 

Mt.  Range 71 

geblogy, 888 

elevation  of, 74 

fold, 137 

Cul-Cai^Mac., 88 
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Cumberland  Coonty. 

Topog ^ 68 

Geol  y  Min.,  etc.,  ...889,  894,  492 

Lands 407,  526 

Cumberland  Table-land,  Iron  Region 

of, 468 

"                   "  in  the  way  of  gen- 
drainage  ..6 

««  Topog, 66,  96 

»*  Climate,  76,  77,  78 

««  Geology,.., 866 

Cumberland  Gap, .78,  296,  457 

"  Ri?er, 82 

«*  Iron  Works 458 

Cypress, 115 

Dana,  J.  D.,  Mineralogy, 499 

"  Manual  of  Geol.,...879 

Day's  Mines, 887 

Dandridge  217 

Davidson  County. 

Topog 82 

Geol.,  Min..  etc.,  268,  274,  288. 

889,  881,  486 

Lands, 266,  267,  271,  274 

274,  526 

Davis  Coal  Bank, 148.    894 

Decatur  County. 

Topog., 107,  118 

Geol.,  Min.,  etc.,  812,  814,  822, 

411,  421,436,506,618 

Lands,  819,  328,  625,;  110,   421, 

526 

Decaturville, 414 

De  Armond  Mines, 888 

DeKalb  County. 

Topog. 82,  98,  99 

Geol.,  Min.,  etc.,  266,  278,  274, 

886,  844 
Lands,   83,  844,   528;   266,   274, 

525 

Denudation  in  Mid.  Tenn., 184 

<*  ^ast  Tenn., 136 

Devil's  Nose  of  Clinch  Mt.  Gr.,   48, 

252,  298,  297 

Devereux,  J.  H., 87 

Dickson  County. 

Topog.,  82 

GeoL,  Min.,  etc,  841,  844,  851, 

486.  462,  499 

Lands, 88,  844,  528 

Dickson,  Dr.  C.  W 429 

Dikes, 129,  176 

Dislocation  of  strata,  ...186,  145,  146 

Dip  of  Rocks, 145 

Divisions,  Geograph.  of  the  State,  11 

Doe  Mount, 2i,  49 

Dome  of  strata  in  Mid.  Tenn.,.. ..838 

Dodge,  J.  W., 626 

Double  Top  Mt.  Coal,. 898 


Dogwoocf  Valley, 218 

Dover,.  ■ 844 

Drainage  of  the  State, 8 

Dripping  Spring  Coal, 898 

Ducktown  region,   ...29,  174, 181,  470 

Duck  Ri?er,... 82 

"        «      Valley  of,  ....98,  99,  828 

Dumpling  Cr.  Valley, 218 

Dull,  Variegated  Magnes'n  Mar.,  610 
Dyer  County. 

Topog. 218,  122 

Geol., 425,  428,  484 

Lands, 110,  114  526 

Dyestone, ..282,  458,456 

"        Group,.. 802 

«        Ore, 254,  282,  808,  808 

•*        Ridges 805,  806,  458 

**        Lron  region, 456 

Earthquakes,  effects  of,. 118 

of   1811-12, 128 

Eastern  Gravel, 488 

**     iron  region,.. 449 

Eastland's  old  stand, 890 

Elevation  of  Unaka  Mts.,  .....80,  84 

Eldorado, 51 

Elk   Fork, 54 

"        "    Elevation  of, 78 

«*        «•    Fault,   141,  252,  810,  408, 

458 

"    Gap, 64,  141 

River, 82 

Ridge, 92,  274 

Elkmont  Springs, 887 

England's   Cove  Coal, 898 

English's  Mountain, 29 

Epperson  Springs, 887 

Epsomite,  or  Epsom  Salt,^....508,  620 

Equivalento,  Geol.  table  of, 868 

Estabrook,    Joseph, 501 

Falconnet,  E.  F., -76 

Falls  of  Caney  Fork, 86 

Falls  of  the  Laurel,  near   Beershe* 

ba, 876 

Faults,  186,  146,  146,  200,  206,  801, 

809,  882 
Faulted  Ribbons,  See  Ribbons, 
Fayette  County. 

Topog, 118 

Geol.,   Min.,  etc.,  110,  425,   426 

481.  626 

Lands, 110,  481,  626 

Fentress  County. 

Topog, 68 

Gkol.,  Min.,  etc.  844,   889,  891, 

895,  497 

Lands, 407.  626 

Fetid  Shale  of  Sil.  Gr., 841,  439 
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Pire  Clay,  849,  872, 874,  880,  888,  8851 

Piory  Gizzard, 869,  875 

Plint  Mines, 2-£i\ 

Plynn'B  Creek  diiturbsnce, Hal 

Flora,  Oanadian, 88,  60: 

Plaga,  241,  268,  51'i,  267, 282,  888,  407 

Folding  of  strsU, \2i,  186,  144 

Podder  Stack,  of  Bays  Mt.  Gr.,  48, 
262,  298 

Forge  Mt.,  in  Jobnson 

ForiDStion,  t«rm defined,. .. 

origin  o^ 

"  tablea  of, 160,  167 

"  topographical       Import' 

uioe  of, '" 

"  thinning  oul    ol^ 

"  complete  leriei   of,.,, 

Powili,  their  use 

"       ofKnoxShale, 212 

"  "      Dolomite,.- 21C 

'■       Mndurea  Litnettene, 2S2 

"       of  CrinoidBed,  in  Knoi  Co^ 

244 

"       of  Trenton  and  Nashville,  in 

Central  Basin, 286 

"       of  Dyestone  Porroation,  296, 

806 

"       of  MenisouB  Limestone,  81 1, 

814,  320 

"       Lower  Helderberg,,.,824,S28 

"       Black  ShalH 881,  K82 

"       Fetid  Shale 

"       Lower  Mem.  of  6il.  Gr,  842 
"       Upper,  or  Lith.  Mem.  of  Bil. 

Gr. 846,  846 

"       Ht.  Limestone,  865,  859,  360 

"      Coal  Bedg,_ 

"       Trent,  and   Nash  ,   in    Bast 

Tenn, 280,  2:t5 

"       Coffee  Sand, _.4IS 

"       Green  Band, 416,  416 

"      Oranga  Sand, 425,  42e 

Porter,  W.  F. 87 

Franklin 266^270,272 

Franklin  Coanty. 

Topog.,. 68,  82,  9S 

Geol.,  MIn.,  etc ,  836,  844,  866, 
369,  870, 871,  378, 878,  407, 606 

Lands, _ 83,  344 

Frosta  killing,  period  without, 16 

Prog  Mt.,  in  Polk, -29,  84 

Fry,  Austin, 491 

Furnaces,... 464,466 

Pulp«.  Lead  and  Zinc, 

Fulton  Bluff, 

Gadsden,  AU., 840 

Gant'B,  A.  B. 8S6,  S80 


Gap«  tn  Unaka  Chain 4,  21 

Gas  coals,.  _ 4S4 

Gaw's  W.  B.,   Report,.... 887,  457 

Oeoeraphicai  divi«iooa  of  the  State, 
11 

Geographical  Belations, 8 

Geographical  Aget, 168,  166,    , 

Georgetown, 800 

Gibson  County. 

Topog., 118 

Geol,  Min.,  Prod.,  etc.,  426,  481 

Boils 110,481,626 

Gil«8  County. 

Topog, 82,  98,  99 

Geo].,  Min.,  etc.,  266,  2T4,  31f^ 
886 

Lands, 266.  267,  274,  625 

Gillespie,  G.  L., 467 

Glade  Limestone,  268,  360,  262,  263, 
267 

Glades,  Cedar, 100,  262, 

Glades  in  BaatTenn 283,284 

Glades  of  Western  yelle7...10e,  318 

Glenwood, - 96 

170,  176,  178 

Gold,.. 197,  489 

of  the  Oooee, 183 


Gord 


Gossan, _ 47!,  479 

inger  Connty. 

Topog, 41 

Geol.,  Min.,  eto.,  20S-217,  210, 
2^7-268,  466,  469,  486,  607 

Lands, 212,  225,  266,   625 

Granite, 170,  178,  61S 

Oraptolittt, 249 

Grassy  Valley, 261 

Grassy  Cove 64, 118 

'Graybacks," 1B9,  IBl 

Gray  Bell 284,  246,  246, 166 

Gr.y's  Cave. 608 

Greasy  Cove, 26,  60,  194,202 

Great  Bald, 27,  178 

Greene  County 

Topog.,  28,  27,  28,  41,  46,  47.  49; 
247 

Geol.,  Min.,  etc,  202,  206,  221, 
282,  286,  248, 264,  449,  505, 61 1 

Lands,  198,  527;  212,  226,  265, 
5S5 

Greene  County  Iron  Co., 4M 

Greenevilla - 217,  221,  212 

Green  Sand 414,  516 

Greenstone 172,  176 

"     ndy  County. 

Topog. 68,  82 

Geol,  Min.,  etc.,  844,  869,  8TD, 
876,  497 

I^nda, 407,  626i  83 
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Guyot.  Prof.  Arnold, 26,  aO,Ji8 

Gypsum 


503 


Half  Moon  Island, 251 

Half  Moon  Island  Range, 307 

Hall,  A.  P., 506 

Hall,  Prof.  Jas. 284,  827 


Henry,  Prof.  Jos., 17,  89 

Hickman  County. 

Topog , 82 

Geol.,  Min.,  etc.,  314,  817,   818, 

840  841,  844,  486,  461.  514 

Lands,  266,  274,  819,  525;  83,  8l4 

Hickory  Nut  Mt...... 72,  854,  856 

Hamburg, .106  Highlands,  Mid.  Tenn., 2,  81-96 

Hamilton  County.  Highlands,  Sal.  Springs  of, 84 

Topog « 41,  68  Hiirs  Ore  Bank, .• 254 

Geol.,  Min.,  etc.,  284,  807,   881,lHilgard,  Dr., 418,424,426 

456,  457,  496, Hinds'  Valley 212,  218 

Lands,  212,  225,  255,525;407,  526,Holston  Mt., 24,  188 

Hampshire, 266'Holston  River,.. 55 

Hamoright's  Lead  Mine, 485  Hoover's  coal, 399 


Hancock  County. 
Topog 


Horn's  Bank,  .;. 398 

41  Horse  Creek, 316 

Geol.,   Min.,  etc.,   251,  808,  848,  House  Mt., 48,  297,  252 

45(i,  507  Humpback  Mountains, 25,  178 

Lands, 212,  225,  255,525  Humphreys  County. 


Hardeman  County. 

Topog 118 

Geol 418,  423,  425 

Unds, 110,  421,  431,  526 

Hardin  County. 

Topog., 82.  106 

Geol.,  Min.,  270,  272,  812,  814, 
816,  818,  822,  830,  344,  411, 
414,  421,  436,  518. 

Lands, 83,  819,  525;  844 

Hardin's  Creek, 105,  816,  823 

Harpeth  River  Millstones, 511 

Harpeth  Shoals, 281 

Hawkins  Belt  of  Carb.  lime, 862 

Hawkins  County. 

Topog., 41,  247 

Geol.,  Min.,  etc,    208-217,  237, 
288^  251,293,  882,  348,  507 

Lands, 212,  225,  255,  525 

Hayes,  Gen.   K  L, 454 

Hayesville, 455 

Hayesboro  lead, 486 

Haywood  County. 

Topog., .• 118 

Geol.,  Min., 425,  481 

Lands, 110,  431,  526 

Haywood,  Judge, 101 

Henderson  County. 

Topog., 111,118 

Geol.,  Min.,  etc.,   414,  418,  421, 

425 

Lands, 110,  421,  481,  526 

Hebeling  Cave, 519 

Henry  County. 

Topog 106,  111,  118 

Geol.,  Min.,  etc.,  814,  816,  818, 

822,  421,  428,  425.  50C 

Lands,  110,  421,   481,   526;  819, 

828,  525 


Topog., 82,  106 

Geol.,   Min.,  323,  840,  841,  844, 

486 

Lands, 88,  844;  819,  525 

Hunt,  T.  Sterry, 498 

Huntsville, 407 

Huntingdon, 428 

Huronian, ^ 178 

Hydraulic  limestone,   254,  270,  272, 

518 

Indian  Cr.,  of  Hardin,  105,  816,  828 

826,  8^0. 

Indian  Stories 489 

Iron, 448 

Iron  Limestone, *23l,  239 

Iron  Mt  in  Cart,  and  Wash 26 

**    i'  Johnson, 24,  1U5 

"    '<         between  John,  and  Car- 
ter, 24,  201 
Iron  Ore  Banks, ...222,  850,  448,  468 

Iron  Sandstones, 299 

Irvin,  C.  H., 499 

Jackson  Coal  Bank, 378 

Jnckson  Coal, 381 

Jack's  Coal  Bank 387 

Jackson  County, 

Topography, 82,   98,  99 

Geol.,  Min.,  etc.,  274,    886,  344, 

502 
Lands,    266,  267,  274,   525,   88, 

344 

Jamestown,  ....••• 407 

Jasper  rock, 209 

Jefferson  County. 

Topog., 41,  46 

Geol.,  Min.,  etc.,  214,  217,    219, 
221,  485,  488,  507 
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Lands,  212,  219,   236,  526,    266 

626 

Jillson,  B.C., 197 

Johnson  County. 

Topogratohy,  28,  41,  49 

(>eol.,  Min.,  etc ,  172,  176,  176, 
186,  196,  209,  449,  484 

Land,  49,  180,  198,  208,  21'i, 
214,  226,  526,  627 

Johnson's  Goal, 899 

Johnson  Core, 49,  200 

Johnson,  T., , 82 

•»Joint  Clay," 416 

Jonesboro', 221 

Jones'  Cove, 61 

Jones'  Gr.  Oil  in  Dick., 861,  499 

Eendriok,  J.  H.,~ 494 

Kelly    Coal, 883,  884 

"Kidneys"  inBLSh., 317,  880 

Kingsport, 246,  234,  286 

Kimbrough's 888,  466 

Knobby  Begion  in  Ham.,.....47,  218 

Knobs 247,266 

Knox  County. 

Topog 41    46 

Geol.  Min.,  etc.,  204,  206,  221, 

287,  248,  607 

Lands 213,  226,  266,  625 

Knox  Dolomite, 214 

Knox  Group, 203 

Knox  Sandstone,M 209 

Knox  Shale, 210 


Lesqaereux,  Leo., 425 

Lewis  &  Co.,  ooal, 498,  494 

Lewis  County. 

Topog 82 

Geol.,  Min.,    etc.,  814,  817,  828 

880,  841,  844 
Lands,  88,  844;  266,  274,  819,  625 

Lexington,  418 

Liberty, 266 

Lignite, 428,  481,  498 

Limestone  Cove, 26,  178 

Limestone  of  Rip.  Gr., 418 

Limit,  westernof  old.  form, 410 

Limonite,  origin  of, 860,  461 

Lincoln  County. 

Topog - 82,   99 

Geol.  and  Min., 274,  818,  886 

Lands, 266,  267,    274,  625 

Lincoln  Meteorite, 620 

Linden,  828.  844 

Lithottroiion    Oanadenae, 889,  344 

"  Bed, 889,  848 

Little  Laurel  Coal  in  Over., 898 

Little  Sequatchee  Valley,  ...876,  880 

Livingston 844 

Logan  Coal  Bank, 878 

L(mehoc^haku 212 

LoneMt., 262,   297,  809 

LoneMt.  in  Rhea, 862 

Lookout  Dyestone  Ridges,.. 807 

Lookout    Mt,...71,  74,   76,  861,  862 

885 
Lookout  Valley, 48,  862 


Knoxville, 88,  89.  65,  204!LoTe'8  Hollow, ^ 808 

Knoxville  and  Webb's  Rdg  Sec,  20 1  Lower  Carboniferous, 888 


Knoxville  Ridge, 217,  280 

LaGrange, 424,  426 

LaGrange  Gr.,  see  Orange  Sand, 

Lance's  Coal  Bank,.. 892 

LasCasas,.. 262 

Lauderdale  County. 

Topog 118,  122 

Geol.  and  Min., 428,  484 

Lands, 110,  114,  6J6 

Laurentian, 178 

Laurel  Sec, 196,  200 

Lawrenceburg,.. 844 

Lawrence  County, 

Topog., 82 

Geol.  and  Min.,...  844.  486 

Lands,.' 88,  84,  344 

Lead ^ 268,  482 

Lea's,  A.  M.,   Survey, 78 

Leiper's  Cr.  Oil v84 

Lebanon 77,  268,  267 

Lenoir's, 236 

Lepttena  tericeaf 19i 

Lesley,  J.  P., 879,  881 


Lower  Helderberg, 822 

"Lower  Mines,"  Sewanee,  378,  879 

497 

Lowrey,  J., 604 

Lyell,8ir  Charles, 120,  121 

Lynville, 265 

Maclurea  Limestone, ..282,  248 

Macon  County. 

Topog., 82,  98^  99 

Geol., 888,  847,  81«,  844 

Lands, 88,844,628 

Madison  County. 

Topog., 118 

Geol.,  etc, 417,  425 

Lands, 110, 481,  626 

Magnetite, 175 

Marble,  breccia, 197,220  221,610 

**       conglomerate, 511 

variegated,  286. 287, 288,  246. 

282,  818,  606 
magnesian, 610 
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fray, *287,  609 
lack, 510 
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Marble  upper  bed, m.. 244 

Harion  County. 

Topog., 41,  58,  68 

GeoL,  Min^  eto.,  214,  217,  262, 
369,  378,  878,  881,  466 

Lands, 226,  526,  368 

Harsball  County. 

Topog., 99 

Geol.,  etc^ 258,  262 

Lands 266,  867,  274,  526 

Maryville,. 217 

Maynardyille, 251 

Manchester, ~...844 

Maury  County. 

Topog., 82,  98,  99 

Geology, 263,  274,  841 

Lands, 266,  267,  274,  626,  88, 

844 
MoMlnn  County. 

Topog., 41,  247 

Geol.,  etc.,  210,  221,  248,  847, 
254,607,610,  511,612 

Lands, 212,  226,  266,  626 

McNairy  County. 

Topog., Ill,  118 

Geol.,  etc., 514,  418,  421,  515 

Lands, 110, 421,  626 

McMinnville 844,877 

Medina  Sandstone, 298 

Meadow  Creek  Mt., 28 

Meckleuberg, ..609 

Meigs,  Prof., 425 

Meigs  County. 

Topog., 41 

Geol.,  etc ,  210,214, 288,  246, 807, 

456,  607 

Lands, 212,  225, 255,  626 

Meteorites, 520 

Memphis  Bluff, 112,  118,428,488 

Meniscus  Limstone, 811 

Metamorpbic  Condition, ...170 

«  Gr.  of  tbe  Unakas,  170 

182 

"  strip,  in  Union, 175 

Mitcbell,  Dr.  B., 87 

Mica  Slate, 170,  174 

Middleton, 428 

Miller's  Farm,  Coal  on, 888 

"      Cove, 52 

Missionary  Ridge, 217 

Mill-stones, 178,  221,  288,  611 

Mississippi  Bottom, 119,  489 

"         Bluff, 112,  498 

Minerals. 

Albite, 179 

Alisonite, 179 

Allopbane, 179 

Alum, 191,  197,  884,  602 

Anhydrite, 288 


Minerals — Obntinued. 

Azurite, 179 

Asphaltum 284,  884, 499, 500 

Barite,   (heavy  spar,)  224,  254, 

268,283,  862 

"Black  Oxide," 179,  471 

Blende,   179,  223,  224,  283,  461, 

479,  482,  487 

Blue  Stone,  see  Cbalcanthite. 

Bornite, 179 

Calamine, ..224,  488,  487 

Calcite,  179, 224, 264, 268, 283, 610 

Celestite, 283 

CeruBsite, 224,  482,  486 

Clay  Ironstone,  (siderite.) 

Chlorite, 176,  180 

Cbalcanthite, 179,  504 

Chalcotricbite,  see  Bed  Copper. 

Chalcedony, 209 

Coal, 866,  408 

Copperas, 179,  384,  508 

Copper  Glance, 179 

Copper  Pyrites, 179,  479 

Copper  ifative, 180,  471 

Diallage,  see  Pyroxene. 
Dolomite, .226,  288,  862 

Epidote,.  ^ 180 

Bpsomite,  or  Bpsom  Salt,  191, 

197,  862 

Fluorite,  (Fluor  Spur,)  224,  268, 

284 

Galenite,  179,  228,  268,  288,  818, 
863,  451,  479,  462,  486,  487 

Garnets, 179 

Gold, ..197,489 

Gossan,  see  Limonite. 

Gvpsum, ..254,  288,  862,  608 

Glauconite,....515,  516,  419,  420 

Harrisite, 180 

Hematite,  180,  210,  222,  284,  450 

452,  462 
Hornblende, 179,  180,  479 

Jasper, - .••..•... 209 

Lignite, 421,  428,  481,  498 

Limonite,  180,  210,  222,  254,  860 

486,  460,  461 

Magnetic  pyrites,  see  Pyrrhotite. 
Magnetite,  175, 179, 180,  228,  460 

468 
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Minerals —  Continued. 

Malachite 179,  469 

Manganese  Oxide, 224 

Melanterite,  (see  Copperas.) 
Mol:^bdenite,  180 

Nitre, « 863,  602 

Nitro  calcite, 602,  608 

Orthoclase, 179 

Petroleum.  ...268,  282,  284,   819 

834,  360,  861,  863,  499 

Pittaspbalt,......268,  286,  490,  600 

Psilomelane 606 

Pyroxene 179,  180,  464 

Pyrite,  or  Pyrites,  179,  228,  264 
268,  284,  819,  329,  884,  420,  461 

479,  604 

Pyrrhotite, 179,  479 

Pyrolusite, 606 

Quartz,  ....226,  264,  268,  284,  861 

862 

Bahtite, 180 

Red  CJopper, 179,  471 

Butile, 179 

Siderite, 283,  406,  468 

Sphalerite,  see  Blende. 
Bahlite,  see  pyroxene. 

Smithsonite...... 224,  488,  487 

Sulphur, 86 

Tremolite,  see  Hornblende. 

Zoisite,  (lime  epidote,) 179 

Mineral  Waters, 619 

Monroe  County. 

Topog 28,  29,  80,  41,  247 

Geo] ,   Min.,  etc.,  174,   186,  187 
196,  208—226,  288,   449,   469 

484,  489,  607 
Lands,   180,  181,  198,  204,  627; 

212,  226.  266,  625 

Monte  Sana  .Section,  Ala., 862 

Montvale,     Belt    of    Carboniferous 

rocks 868 

Montvale  Springs,  80,  809,  882,  848 

620 

Montgomery, 404,  406, 407 

Mon^omery  County. 

Topog., 82 

Geol.,  etc...... 844,  846,  486 

Lands,  •••».••. 88,  84,  844,  628 

Montgomery's  Gap, 62,  87 

«  Mm,817,  818.  819,  840 

"  Lead  Mine...........486 

Big.  36.    Vol.  1. 
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More  Bank 874 

Morean  County. 

Topog., 68 

Geol.,  etc,  881,  889, 896,  400,  492 

496,  612 

Lands, « 407,  626 

Morris,  B.  C, 87 

Morristown, Vl9 

Morrow's  Goal, 406 

Mossy  Creek, 488 

Mount  Airy, 66 

Parnassus,... 266 

Pleasant, ^70,  272 

Guyot, 88 

Lindsley, 280 

Mountain  Dyestone  Bange,  806,  467 

*'        Limestone, 888,  861 

Mouse  Creek  Valley, 218 

Muddy  Creek  Limestone, 419 

Mundio  Bluff, 186 

Mulberry  Gap 294 

Mulherrm  Lead  Vein, ..268 

Murfreesboro', 269 

Nashville 88,  268,  276 

Nashville  Formation 208 

Nashville  Formation,  ranges  of,  see 

Belto. 
Natural  features  of  the  State,  variety 

and  classification  of, 10 

National  Marble  Quarry, 607 

New  Biver  Mts., 70,  400 

New  Market, 219 

Newman's  ?idge,   42,  294,  297,  812 

888,  862 

Newport, 198,  217,  221,  288 

Newman's  Oil  Well 860 

Newberg, 814 

New  Jersey  Beport, 616,  618 

Niagara,  subdivisions  of, 292 

Nichols,  Wm.,  hydraulic  limestone, 

270 

Nitre, «602 

North  Chioamauga  coal, 887 

Obey  Biver, 889 

Observations,  climatic, 18,  629 

Obion  County. 

Topog^ 118,  122 

Geol.,  eta, 624,  428,  484 

Lands, 110,  114,  626 

Ocoee  Biver • 21,  188,  470 

'<      Conglomerate  and  slates....  1 83 

Officer's  Bank, 898 

OilBegion, 860 

Oil  from  Black  Shale 829,  886 

Old  ikiver, 112,  429 

Oldham,  Dr.,.. 429 

Oolitic  limestone, 211 
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Ore-region,  Gravel, 484 

Orange  Sand  Gr., 424 

Ores  and  Metals, 448 

Origin  of  limonite  in  East  Tenn,  461 
K  *•        in     Mid.    Tenn., 

848,  360,  487 

Ore  deposits, 477 

Orthis  ted,!?. 269,  272,  278 

Overton  County. 


Topog. 


.68,  82 


.GeoLrotc,  889,  844,  868,  889,  891 

896,  398,  602 

Lands, 88,  844,  868.J  407,  626 

Owen  and  Norwood  Section, 889 

Oyster  shells,  see  Shells. 

Paint  Creek  Valley XJT-lSi 

Paint  Mount,  in  Greene, 28,  202 

Painted  Rock        "        ...28, 188,  202 

Paleontology,  defined, 180 

t<  appendix, 688 

Paradice's  Hill, .....^899,  341 

Parallelism  of  valleys  and  ndges,  146 

Paris 428 

Parmley  Bank, 876 

Peck's  Trough W 

Pearson's 887 

^""io^TX 82.  106 

Geol.,  Min.,  etc.,   812,  814,  818 

841,   844.  486,  618,  614 

Lands,    819,  828,  62^    110,  421 

Periodic  Oscillation,  in  quantity  of 

rain, 528 

Petroleum  and  allied  substanoes,  499 

Petroleum,  (see  Minerals, 

Pierce's  Limestone, 269,  260,  261 

Pierce's  Mill, 260 

Pikeville, 1*1 

Pillow,  G.  A., 272 

Pilot  Mount  in  Warren, 861 

Piny  Bidgein  Anderson, 210 

Pittsburgh  Landing, 411,412,  486 

Pine  Mt.  of  Clinch  Mt.  Gr.,  48.  298 

848 

<•    "         Campbell,  64, 68,  78, 142 

^  862,  404 

Pine  Ridge,.... 46,  210 

Plateau  of  West  Tennessee, 110 

Pocket  of  Little  Sequalchee,. 877 

Poor  Val.  at  base  of  Clinch  Mt.,...48 

882 
"    «     Ridge  at  base  of  Table  land, 

297,  807 
"      «    West  of   Knoxville,    204 

211,  212,  218 
Pohle,  Dr.  Julius  J, 498 


Polk  County. 

Topog.,» 28,  29,  80,  84,  41 

Geol.,  Min.,  etc.,  174,  176,  179 
188,  199,   208,    447,    449,  470 

489 

Lands,  180,  181,  198,  208,   527; 

212,  226,  266,  626 

Poplar  Mt.  Coal,  Ky., 892 

«      Cove, 397 

Porter's  Creek  Gr., 422 

Potsoam  Group, 182 

Powell's  Mt., 42,  262,  809,  888 

*«        •*    Group, 42,  294,  297 

•«      River 66,  217,  219 

«      Valley, 48,  284,  297 

Proctor,  Dr.C.  A, 471 

Protean  member  of  Sil.  Gr., 889 

Pulaski, 266 

Purdy, 418 

Putnam  County. 

Topog., 68,  82,  78,  99 

Geol.,    Min.,  etc.,  886,  344,  889 

892,  896,  497 

Lands, ...M ••  m.. ....... .88,  844 

Pyroschist, 829 

Pyrite,  sea  Minerals, 


Raoooon  Mountain, 74,  804 

««  ««  range, 68,  64 

Raoooon  and  Walden's  Ridge,  divis- 
ion of  Coal  Measure, 881 

Rain,  quantity  of,...  18^...682 

Raleigh, 480 

Ranges  of  Tr.    and  N.    formations, 
(See  Belts.) 

Randolph, .• 429 

«        Bluff, 112,  118 

Readyville, 263 

BeciptaeuliUM, 294 

Red  Cedar,  100,  288,  284,  246,  262 

264 

"    Lands, ; 88 

Red  Belt, 47,  289,  248,  266,  607 

Red  Knobs, - 46,  47,  248 

Red  and  Gray  Marble  Stratum,  286 
'  246 

Refineries, 468 

Reel  Foot  Uke, 122 

Report    for  the  U.  Con  M.  Co.  of 

Tenn., 476 

Rhea  County. 

Topog., -  41,  68 

Geol.  Min.,  eto.,  214,  217,  284 
807,  881,  887,  466,  497 

Lands, 226,  266,  626 

Bice,  Orville, 608 

Ric?s  Bank, 878,  874 

Rich  Mt.  in  Washington,  ••.•• 27 

RibbonB,f)iult6d, 207,  284 
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Itidee  in  Samner, 98 

Richland  KnobB, ^ 218 

•<        Creek  of,  Giles, 265 

Ridley's  Mill, 261 

Ridley  Limestone,  269,  260,  261,  262 

267 

Richland  Greek,  East  Tenn., 218 

Ripley  Group, 417 

River   bottoms, 488 

Roane  County. 

Topog., 41 

Geol.,  Hin.,   etc^  208.-226;  286 
288,   807,   246,   881,  466,   458 

496,  508,  607 

Lands, 212,  226,  266  626 

Roan  Mountain,. ..26,  26,  178,8],  86 
Robertson  County. 

Topog., - 82 

Geol., 844 

Lands, 83,  84,  844 

Roofing  Slates, 196,  612 

"  "        Black  Shale, 886 

Rogersville, 213 

•*Rock  Houses," 197,  886 

Roddy's  Mines, 888 

Rodger's  Banks, 892,  898 

Rogers,  Prof., 468 

Roomer's,  Dr.  Perdinand,  monograph 

814 

Roffers  Creek  Valley, 218 

Roagersyille  Marble  Quarry, 608 

Rolling  Mills, 469 

Running  Water  Cr., 68 

Russellville, 217,  219 

Rutherford  County. 

Xopo^.  ....•«••••.•..••••••...•••••••  99 

Geol.,  kin.,  etc.,  266^  269,  260, 

262 

Lands,  .266,  267,  274,  626 

Ratledgo, 218 
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Sale  Creek  Coal, « 887 

Salt, 601 

«  on  Calf-killer, 601 

"  in  Anderson,  807,  862,  404,  406, 

601 

Saltillo, 272 

Sand  in  Wilson, 488 

Sandstone,  fetid  of  Black  Shale  Gr.,  Shady, 24,  60,  201 

888  Shells,  oyster,  of  McKairy,  &c^...l08 

Short  Mountains, 72,  861 

Siliceous  Gr., 808,  806,  888,  847 

*•        *<    Supplement, 489 


Scott's  Hill, 414 

Seoliihui  Unearu, 193,  199,  202 

SeoUthusot  Clinch,  S.  S., 298 

Section  across  Sequatcbee  Yal.,  189 

"      of  Elk  Fork  Valley, 142 

ndeal)across  East  Tenn.,  144 
i^om  Cleveland  to  Ducktown, 

186 
across    East    Tenn,    Valley, 

189,  190 
on    South    Fork  of  Lawre, 

196,  200 
of  Bompass  &  Greasy  Coves, 

202 
from  Cumb.  Gap  to  Sneeds- 

ville,  208 
Trenton  and  Nash,  rocks,  280 

across  Central  Basin, 884 

Sequatcbee  County. 

Topog, 41,  68,  68 

GeoL  Min.  etc.,  214,  217,  262, 

169,  881,  466,  492 

Lands, 226,  266,  526;  868 

Sequatcbee  Valley,  68,  187,  209,  217, 

262,  811,  862 

Sequatcbee  fold, 188,217,  284 

"  River, 218 

Sevier  pounty. 

Topog., ..28,  29,  80,  41,  46,  61 

Geol.,  Min.,  etc.,  ...186,  190,196, 
197,  208,  221, 282, 249, 449,  608, 

612 

Lands, 198,  208,  627,  212, 226, 

266,  626 

Sevierville, 191,  288 

Sewanee  Div.  of  Coal  Measures,  ...868 
"  "  Lower  "  ...870 
««         »•        Upper        "      ...877 

Sewanee  Coal,  MaizL 879,  494, 

Shale  of  Trenton  and  N.  Series,  ...248 
Shale,  fetid  of  Sil.  Gr.,  see  Fetid  Shale. 
Shelby  County. 

Topog., 118,122 

Geol., 425,  428,  484 

Lands, 110,  114,  626,  489 

Sharp's  Iron  Bank, 462 

Shelf  bed,  (See  Green  Sand.) 
Shin-bone  Ridge 807 


u 


Mountain- making,  262, 
297,  806,  866 
«        leeched  of  Sil.  Gr. ,  84 1,  849 

Savannah  Valley, 261,  300 

Scarborough's  coal, 890,  891,  894 

Scott  County. 

Topog., 68 

Geol.,  861,  889,  395,  400,  492,  496 
Lands, 407,  626,  868 
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Silver, 488 

Sinkholes, 88,84 

Slate,  black  ridges, 248 

Face, 172 

Ridges, 46 
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Slate  Vein, 888,  884 

Sloan's  Quarry, 287,  607,  609 

Slope  of  West  Tenn., 110 

Smith  County. 

Topog., 82,  98,  99 

GeoU 266,278,  274,  844 

Lands, 266,  267,  274,  626/  88, 

844 

Smith,  Prof  J.  L 621 

Smith's  Col.,  in  Hardin, 827 

Smlthville, 844 

Snow's  Hill,.^ 279 

Sneedville, 294,  888 

*'         Limestone, 812 

Soils  calcareous, 626 

"    of  West  Tenn., 626 

Cumb.  Tab.  Land, 626 

of  Unaka  Mts 627 

of  Barrens  in  Mid.  Tenn.,  ...628 

Map  of ^ 625 

and  Agricul.  features, 624 

South.  Jour.  Med,  &  Phys.  Sci.,...471 

Somer^ille, 426 

Soddy  Cr.,  coal  on, 887 

Sparta, 344,  802 

Sponge-bearing  Bed, ..818 

Sparks,  Dr.  J.  W., 619 

Spencer, 407 

Springs  Mill, 68 

Spring  Grove,  temperature, 77 

Springfield, 344 

Spring  Cr.,in  Overton, 860,  499 

St.  Louis  Limestone,  (See  Lith.  Bed.) 

Stanley  Valley, 218 

Star's  Mt., 80,  188,  208 

Statistics  of  Coal  Production, 496 

"  Iron-making,... 466,  468, 

464,469 

Stewart,  A,  P., 16 

Stewart,  W.  M., 18,  849,  498,  628 

Stewart  County. 

Topog., 82,  106 

Geol.,  823,  840,  344,  846,  849, 486, 

462 

Lands, 88,844 

Stiner's  Zinc, 487 

Stepp's  Bank, 898 

Stone  Coal, 492 

'<     Mt.  Range  of  Unaka,. ..24,  196 
of  Clinch  Mt.  Gr.,  48.  297, 

298,  848 

of  Johnson, 172 

Stone's  Bank, 380 

Strawberry  Marble, 609 

Stratification  of  rock, 128 

Sulphur  water, 887 

Suck,  Coal  Bank,.. ..887 

Stony  Cr.  Valley  of,  Carter, 60 

Sulphur  Springs,^ 108,  887,  619 
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Summer,  temperature, 77 

Sumner  County. 

Topog., 82,  98,  99 

Geol.,  etc 274,  817,  844,  611 

Lands,  266,  267,  271,  274,  626, 

88,  844 
Sullivan  County. 

Topog., 41,  46 

Geol.,  Min.,  etc.,  199,  204,  206, 
214,  222,  228,  232,  248,  449 

Lands, 212,  226,  256,  625 

Surface,  general  of,  the  State, ..2 

Syenite, 175 

Synclinal, 208,  219 

Table-land,  see  Cumb.  Table-land. 

Tables  of  Formations, 160, 167 

of  geological  equivalents,.. .169 
supplementary,    climatic,  629 

632 

Talcose,  Slate, 170 

Tallassee  Cove, 188 

Taylor's  Ridge 299 

"      Bank, 897 

Taxewell, 296 

Tellico  Mount., 64,  71,  408 

"      River, 174 

"     Iron  works, 187 

Temperature,  Mean,  of  the  year,...  14 
Tennessee,  Topographically  consid- 
ered, from  two  points  of  view,    9 

Tennessee  Valley, 48,  284 

«  River, 66 

*<  Meteorites 521,  622 

"  and  New  River  slope,    4 

«  and  Mississippi  Ridge, 

elevation  of, Ill 

Tertiary  Group 422 

Teiradium^ 238 

«         fihratum^ 684 

Ihompson's  Bank, 878 

Tipton  County. 

Topog., 118, 122 

Geol,, 426,  428,  484 

Lands, 110,   114,  626;  489 

Time,  Geologioal, 156 

Trafton,  G., 87 

Tracy  City,  elevation,  76,  869,  878 

408,494 
Transition   Bed,  Lower  and  Upper 

Silurean, 268,  802,  804 

Trenton  Formation,  Ranges  of,  see 
Belts. 

Trap, 176 

Trowbridge's  Bank, 893 

Tuckaleechee  Cove, .....61,  219 

Trenton  and  Nashville  Group,  ....227 
Tullahoma, 838 
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Troost,  Dr.  G.,  471,  487,  488,  498, 

606,  608,  610,  612,  616 

Unaka  Chain,  cut  by  riven, ..4 

"  •'      deacnptiono!; ..^1 

"            "      Johnson  &  Garter,    28 
"  ««      Washington, 26 
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Greene, 27 

Cocke, 28 

in  two  ranges  south  of 

Big  Pigeon 28 

Great  Smoke  range  of, 

29 
Ghilhowee  range  of,  29 

Balds  of, 84 

growth  of, 87 

climate  o^ ^87,  40 

formations  of, 182 

Unaka  Mt  in  Washington, 178 

Union  County. 

Topog., 41 

Geol.,  Min.,  etc.,  176,  208,  228, 
284,  261,  308,  488,  487,  607 

Lands, 212,226,  266,  625 

University  of  the  South, 74,  76 

Upper  or  Lithostrotion  Bed  of  Sil. 

Gr., ..U48 

Upper  Marble, J244 

Valley  of  East  Tenn.,  Sil.  Gr.  in,..848 
"  "         elevation  of...2 

"  "         description    of; 

40 
"                   «*         area  of  disturb- 
ance,  143 

"    plain  of  the  Miss.  Riv., 119 

Valleys  of  East  Tenn., 48 

Variety  of  natural  features  in  Tenn., 

10, 624 
Variegated  beds  of  Meniscus  Lime- 
stone,  .818 

Variegated  Magnesian  Marble 610 

Van  Buren  County. 

Topog., 68,82 

GeoL;  Min.,  etc.,  844,  869,  877. 

497    602 
Lands,  407,  626,  88,  844, 628,  368 

Van  Vleck,  Abram, 881 

Veins, 129,477 

Views  from  Table-land,.. 76 

«<  "     Unaka  Balds, 86,  86 

Vernon, 840 

Wad, 606 

Walden's  Ridee  Range, 68, 64,  69 

Walden's    Ridge  of   Crab    Orchard 

Range, ~ 71 

Walden's  Ridge,  formation  of,  804,  886 
Wallin's  Ridge, U2,  216,  296,  808 


Walker's  Coal, 888,  884 

Warm  Springs, 198 

Warren  County. 

Topog., - 68,  82 

Qeol^  Min.,  etc.,  844,  869,  870, 
876,  462,  497,  602,  619 

Lands,   88,  844,  628,  868 

Wartburg, 404,  406,  407,  468    ' 

Waterfall, 82,  88, 186 

Washington,  Tenn.,  Marble  at,  ...287 
Washington  County. 

Topog.,...28,  26,  27,  41,  46,  49,  60 

Geol.,  Min,  etc.,  178,  176,  194, 

201, 202, 206, 209,  214, 228, 282, 

248,  449,  486 
Lands,  180,  181,  208,  627,  212, 

226,  625 
Wayne  County. 

Topog 82,  106 

Geol.,  Min.,  etc.,  270,  272,  812, 

814,  316,  817,   818,  328,   826, 

880,  841,  844,  436,  618 

Lands,  88,  844,  628;  819, 828,  626 

Waynesboro, 830,  841,  344 

Waverly,« 844 

Wear's  Cove,., 61,  219 

Weakley  County. 

Topog., 112 

Geol., 426 

Lands, 110,  431. 626 

Webb's  Ridge, 204,  209,  210,  213 

Welcker's,  Col, 808 

Wells,  Artesian, 108,  109 

Western  Iron  Region, 436 

"  «•  ore  of,  860^  460 

Western  Valley,  To|>ography,  .....104 

"  "       origin  of, 186 

"  "       geology  of,  272,  811 

812,  822,  484 

'<  agriculture  of,  .....819 

WelVs  Creek  Basin,  147,  220,  267, 

328,  883 
White  County. 

Topog., « 68,  82 

Geol.,  Min.,  etc.,  84^  364,  866, 

389,  890,  392, 462, 497,  601, 607 

Lands,  88, 844,  628;  868;  407,  526 

White  Top  Mount,  in  Va ,  24, 81, 172 

White  Oak  Mount.,  44,  252,  299,  801, 

302,  309,  888 
**        "         "    Rg.ofCarb.Lime, 

862 
«        "    Creek,  in  Fentress,  Goal, 

397 

"        «    Sandstone, 299 

White  Sulphur    Springs,    108,  822, 

826,  330 
White's  Mill,  on  Buffalo, 831,  841 


550 


niDSX. 


White's  Creek  Springs,  in  Dayidson, 

887   840 

Whiteside,  Col.  J.  A^ .'..88 

Whitaker's  Coal, 807,  899 

Whippoorwill  Gold  Vein,« 491 

Wheeler  Coal, 402,  404,  406, 406 

«        Bank, 401, 402, 404 

Wheeler,  Col.  B.  D., ......—••401 

Williamson  County. 

XOpOff*,. '.■•««.•.•••  •••■•••••02b,  Vo,  wv 

Geol. 268,  274,  841 

Lands,  266,  267,  274,  625;  88,  844 
William's  Marble  Quarry,.. ..287,  609 

Wileys  Bank, - 406)  468 

William's  Mill  on  Sandy, 826 

Wilson  County. 

Topog., 99 


Geol.,  etc., 268,  262,  266, 27S 

Lands, 266,  267,274,625 

Winter's  Gap.     See  Salt  Works  in 

Anderson. 

Winters,  CaptM., 606 

Winchell,  Dr.  A., 863,  489 

Winchester, - 844 

««  Springs, 887 

Winds, 17 

Woodbury, 266 

Wolf  Valley^.. 212 

Worthen,  A.  H., 868 

Wrenshall,  J.  C 87 

Yaryan,  Mr., 494 

Ztoc, - 482,  486 


ERRATA. 


Page  8,  lOtb  line  from  bottom,  for  ^'latterly,"  read  laUraUy, 
Page  68,  the  note  in  reference  to  Seqaatchee  County  was  written  before 
war,  and  is  to  be  disregarded. 
Page  182,  9tb  line  from  top,  for  'lawyer/'  read  Unftr, 
"        176, 19tb  line  from  bottom,  for  «<chorite,"  read  ehhriU. 
"        179,  7tb  line  from  bottom,  expunge  "cbalcotrichite,  unimportant." 
"       190,  5000  at  end  of  tbe  diagram,  sbould  be  one  division  higher. 
*<        200, 18th  line  frt>m  top,  insert  of,  before  *<Johnson." 
"       251  and  252,  about  the  middle  of  the  pages,  for  "Grainger  and 
Union,"  read  CUnbome  and  Unicn, 
Page  254,  4th  line,  for  "hydranlei,"  read  h^aulic 
"       256,  for  "Section  III,"  read  Section  II. 
"       268,  268,  for  "Silurean,"  read  SUmioH, 
"       264,  7th  line  from  bottom,  for  **usnal,"  read  unuiwU. 
"       289,  in  regard  to  species  104,  see  page  588. 
<*       829,  8d  line,  for  ^shale,"  read  $kae. 
"       829,  12th  line,  for  "ooperas,"  read  ecpperat. 
"       840,  in  2  881,  for  *<comminuted  shells,"  read  eammimUed  erinoidal 
ritnaUu  and  iheUs. 
Page  848,  in  {  888,  for  Upper  LiihoitrotUm,"  read  Upper,  or  LiihoiiroHon. 
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I^3LlA.TE  1.     (EJ 


Fig,  1,  or-h.     Cyrtodonta  Ganth,  n.  «p.     ( Page  287.) 


Fig.  2,  o-t.     Cyrtodonta  Winohblli,  n.  «p.     (Page  287.) 
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I^IjlA.TE!  II.     (FJ 


Fig.  1,  Or-e,    Cyrtodonta  Hayniana,  n.  sp.     (Page  287.) 


Fig.  2,  a-^.     Cyrtodonta  Saffordi,  Hall.     ( Page  287.) 


Fig.  3,  or-f.     Ctbnodonta  Hartsvillensis,  w.  sp.     ( Page  287.) 
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I^Ij^TE   III-    (C3-.) 


Fig,  1,  rt-/.     MuRCHisoNiA  Sumnbrbnsis,  w.  «p.     ( Page  288.) 


Fig,  2,  a-ii,     MuRciiisoNiA  Bowdbni,  n.  «p.     ( Page  288.) 


Fig,  8,  a-d.     Bbllerophon  Lindslbyi,  n.  «p.     ( Page  289.) 

(On  the  page  referred  to  the  reference  is  erroneously  Fig.  4. 
TtshouldbeFig.  3.) 

Fig,  4:^  or-d,    Bbllerophon  Troosti?    jyOrb.    (Page  289.) 

(On  same  page  as  above,  the  reference  should  be  Fig.  4.) 
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I^Ij^TE   TV.   (C3--3J 


Fig.  1,  or-b.     Orthoceras  Capitolinum,  n.  «p.     (Page  290.) 


Fig.  2,  a-c.     Cyrtocbras  ?  Stonensb,  w.  «p.     ( Page  290.) 


Fig.  3,  rt~d.     Cyrtookras  Bondi,  w.  «p.     ( Page  290.) 


Fig.  4,  a-h.     Cyrtoceras  Massiense,  n.  sp.     ( Page  290.) 
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I^L^TE   "V^-    (H  ) 


Fig.  2,  or-e.     Astr^.ospongia    meniscus,    Roemer,     ( Page   311 

and  320.) 

(Figs,  le  and  Id^  are  sections  of  individuals  of  this  fossil.     The 
shading  in  these  does  not  represent  internal  structure.) 

Fig,  2,  a-A.     Pbtraia  Waynensis,  w.  «rp.     (Pages  314  and  320.) 

Fig,  3,  a-g,     Petraia  Fannixgana,  w.  «p.     ( Page  320.) 

Figs,  4,  a-e,     Calceola  Tennesseensis,   Roemer,     ( Page  321.) 
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Fig.  1,  a-d.     Melonites  Stewartii,  n.  «p.     ( Page  346.) 


Fig.  2,  Or-d.     Pentrbmites  obuquatus?  Moemer.     (Page  346.) 
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Fig,  1.     QuERCUS  crassinervis,   Ung.     (Page  427.) 


Fig,  2,  a-{j.     Quercus  Sapfordi,  Lsqr.     ( Page  427.) 


J^gr.  3.    Quercus  myrtifoli^,   WiUd.    ( Page  427.) 


Fi^4,  a-J.    Andromeda  vaccinifoli^  affinis,  Zajx.    (P.  428.) 


i%r.  5.     Andromeda  dubia,  L9qx.    ( Page  428.) 


Fig.  6.     Prunus  Caroliniana,  Michx,     ( Page  427.) 


i'igr.  7.     ELiEAGNUS  iN^QUALis,  Lsqx.     (Page  428.) 


Fig.  8.     Sapotacites  Americanus,  Lsqx.     ( Page  428.) 


Figr.  9.     Salix?  densinervis,  Lsxx.     (Page  427.) 


Fig.  10.     Quercus  Lyellii,  ffeer.     ( Page  426,  note.) 


Fig.  11.     Fagus  FERRUGINEA,  Michx.     (Page  427.) 


/ 


'\  f 


X 


S57.4.Tte 

3  8tOS  031   919  aSF 


^'  -     -    ' \  J 


Si 


/■•• 


/ 


Heel 


J  ► .. 


/ 


WORCESTER.HASS.  HOLYORE.MASS.   R 


